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EXECUTIVE SUMMARY 
 
An impending environmental crisis has been predicted by many which has led to an 
increased awareness and concern regarding the ability of the planet to sustain 
human development. Furthermore, organisations expected to be leaders in society, 
such as businesses and Higher Education Institutions (HEIs), have been identified 
as some of the main drivers behind the ever increasing rate of destruction of the 
natural environment. Business schools have even been singled out as some of the 
main drivers behind the degradation of the natural environment by not addressing 
the knowledge gap of managers in this regard.  
 
Given this, the problem statement of this research is to determine how effective 
existing NMMU curricula are at shaping environmentally literate business graduates. 
The problem will be investigated from two perspectives. Firstly, from a supply side 
perspective - investigating the pro-environmental behaviours, ecological and 
business knowledge, „green‟ management skills and environmental values that 
students registered in the Business and Economics Sciences faculty at NMMU 
exhibit. Secondly, the problem will be investigated from a demand side perspective – 
investigating the pro-environmental behaviours, ecological and business knowledge, 
„green‟ management skills and environmental values that potential employers of 
NMMU students require. The focus will be on prospective employers in the mining 
and automotive industries.  
 
To address the problem to be investigated in this study a theoretical framework was 
developed and tested. This theoretical framework was based on the assumption that 
environmental literacy is measurable in terms of the behaviours of individuals 
towards the natural environment and that these behaviours are in turn dependent 
upon the ecological and business knowledge, „green‟ management skills and 
environmental values that the individual possesses. To test the theoretical 
framework an online survey was conducted amongst students registered in the 
Business and Economic Sciences Faculty at Nelson Mandela Metropolitan University 
(NMMU), while semi-structured personal interviews were used to assess the demand 
for environmentally literate business graduates in the mining and automotive 
industries.  
xii 
 
In total 308 business students participated in the online survey. The findings suggest 
that students are highly sensitive to moral issues pertaining to the natural 
environment and have a better understanding of traditional ecological concepts than 
„green‟ business concepts. It was also found that ecological and business knowledge 
had the greatest influence on pro-environmental behaviours followed by 
environmental values and „green‟ management skills. The findings of this study will 
be used to enhance environmental literacy in the faculty.  
 
In terms of the semi-structured personal interviews, the views of eight environmental 
experts in the South African mining industries were obtained. The general analytical 
procedure was applied to identify prominent themes which existed in the qualitative 
data. This involved developing codes and identifying data which related to those 
specific codes in order to provide a description of and provide some dimension to 
these codes. Codes were categorised according to their similarity to each other. The 
different categories identified were ecology, legal compliance, technology, 
environmental management, sustainable development, pollution and waste 
management, financial implications and corporate citizenship. Some of these themes 
were not entirely expected based on the literature review. These additional insights 
add depth to the analysis of environmental education in South Africa and highlight 
the gaps in environmental literacy literature. In terms of environmental literacy, these 
categories had implications for the knowledge, skills, values and behaviours of 
business graduates. 
 
From the findings of this study the researcher concluded that a certain level of 
enthusiasm for environmental education exists among NMMU students, as well as 
individuals in the mining and automotive industries in South Africa. However, the 
level of environmental literacy exhibited by students registered in the Business and 
Economic Sciences Faculty at NMMU (between nominal and functional) was not 
considered to be sufficient to operate effectively in the mining and automotive 
industries. 
CHAPTER ONE 
INTRODUCTION AND BACKGROUND TO THE STUDY 
 
1.1 INTRODUCTION 
An impending environmental crisis has been predicted by many (such as 
Intergovernmental Panel on Climate Change (IPPC) 4th Assessment Report 2007 
and the World Wildlife Fund (WWF) Living Planet Report 2008). As a result there has 
been an increased awareness and concern amongst the general public (Roberts, 
Kivilu & Davids 2010:195) as well as organisations (MIT Sloan Management Review 
& The Boston Consulting Group 2011) regarding the ability of the planet to sustain 
human development. However, environmental degradation has been exacerbated by 
the unethical and irresponsible behaviours of both individuals and organisations 
themselves. WWF (2008:6) claims that “reckless consumption is depleting the 
world‟s natural capital”. 
 
Furthermore, organisations expected to be leaders in society, such as businesses 
and Higher Education Institutions (HEIs), have been identified as some of the main 
drivers behind the ever increasing rate of destruction of the natural environment 
(Gardiner & Lacy 2005; Olsen 2009:4; Jabour 2010:49). As a result of the pressure 
to lead the migration to a low carbon economy, these institutions now face a myriad 
of challenges (Dewar & Shippey 2002:324; Olsen 2009:5). However, Gardiner and 
Lacy (2005:175) claimed that HEIs are not equipping graduates with the requisite 
level of environmental literacy to function effectively in a low carbon economy. Thus, 
many calls for environmental education and an environmentally literate citizenry 
capable of developing in a sustainable manner, have been made (Walter 2009:3; 
Davies 2010:10). In this study, particular attention will be given to the role of tertiary 
business education in this regard. 
 
The background to the study is sketched in the present chapter. A discussion of the 
problem to be investigated, the objectives and some of the important concepts used 
in the study will also be presented. Thereafter, attention will be given to the research 
design and methodology adopted in this study. A brief overview of the theoretical 
framework to be tested in this research, the contribution of the study as well as the 
chapters to follow, will be provided. 
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1.2 BACKGROUND TO THE STUDY 
Climate change1 is the greatest challenge humanity has ever faced. Scientific 
consensus reflected by reports from the IPCC is that the earth‟s climate is warming 
and that greenhouse gas emissions from human activity are responsible for most of 
the increase in the global average temperature. A rise of 2oC in global temperatures, 
the point considered to be the threshold for catastrophic climate change, is now “very 
unlikely to be avoided” (IPCC 4th Assessment Report 2007). 
 
More alarming is the fact that a significant body of new peer-reviewed empirical 
research has been published that shows the assumptions made in the 2007 IPCC 
report were too conservative and that observed climate change is in fact proceeding 
at a far more rapid pace than previously anticipated (Rahmstorf 2007:368; Romm 
2008; UNESCO 2008; World Energy Outlook 2008; Wang & Overland 2009). 
 
The consequences of climate change (such as extreme weather conditions, altered 
precipitation patterns and sea level rise) can threaten the survival of millions of plant 
and animal species, threaten food and water security and create an increased 
potential for conflict due to resource scarcity (Klare 2010:16). Direct implications for 
South Africa include temperature rises above the global average; a 30 percent drying 
over the central and western parts of the country greatly affecting agriculture and 
water security; an increase in flooding in the eastern part of the country; sea level 
rise affecting coastal cities and ports; and an increase in storms (Lillah & Viviers 
2010:10). Leading scientists worldwide call for an immediate and dramatic reduction 
in carbon emissions by 2020 in order to limit the effects of climate change (IPCC 4th 
Assessment Report 2007). 
 
The business implications of climate change (for both private and public institutions) 
refer to the physical, regulatory, reputational and market risk drivers that will result as 
a consequence of the changing climate (KPMG 2008). Organisations, including 
                                                          
1
 It should be noted that although climate change is referred to in many cases in this research, the 
researcher is aware that climate change is only one of the environmental problems facing humanity at 
present. Other environmental problems include deforestation, population-resource imbalances, water 
and air pollution, soil erosion etc. Climate change is referred to because it is directly or indirectly 
related to a host of other environmental problems. 
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Higher Education Institutions (HEIs), need to respond to these risks in future through 
a series of mitigation and adaptation responses that will require specific internal 
capabilities surrounding management and disclosure (Cortese 2003:18; KPMG 
2008).  
 
The Stern Review (2006) on the economics of climate change, stated that the 
“consequences of ignoring climate change will be much bigger than the 
consequences of ignoring risks in the financial system.” According to this report, 
responding to climate change will not only facilitate risk mitigation associated with 
energy and carbon, but will create opportunities for cost savings, new 
product/service development, carbon project development and enhanced 
reputational value.  
 
The notion that the present generation has to take serious action to mitigate the 
impact of human activities on the natural environment so as to ensure the ability of 
the planet to sustain plant, animal and human life is echoed by Cortese (2003). A 
general consensus has also emerged among various stakeholders emphasising the 
pivotal role of education, in general, in achieving the goals of sustainable 
development (Asmal 2002:24; Matsuura 2002:27). As will be pointed out later, 
environmental education is a critical element in the process of achieving a 
sustainable future through its link with this concept. 
 
Cortese (2003) and others (such as Uhl, Anderson & Fitzgerald 2000; Uhl & 
Anderson 2001; Wright 2002; Zietsman & Pretorius 2006) specifically highlighted the 
critical role that HEIs could play in preparing present and future generations to 
effectively deal with a warming planet. This increased awareness and recognition 
has led to numerous international conferences and declarations aimed at addressing 
this issue. More details on these conferences and declarations will be provided in 
Chapter Two. 
 
As public institutions, HEIs can meet their obligation to support sustainable societies 
by incorporating sound environmental management principles into their teaching and 
research endeavours, engaging with stakeholders and taking the lead in terms of 
„greening‟ their own operations. This all encompassing approach should create an 
4 
atmosphere in which environmental education can flourish and equip students with 
the environmental knowledge, skills and values that society needs for real progress 
in striving for a low carbon economy.  
 
In recent years there has been an increasing trend internationally for universities to 
„go green‟. For example, Harvard, Yale, Princeton and Stanford all have well 
established and successful „greening‟ initiatives in place (Princeton Review Green 
Rating Guide for Colleges 2009; Harvard Green Campus 2009). In South Africa 
some progress has also been made, particularly at universities such as Rhodes 
University, the University of Cape Town, the University of KwaZulu-Natal, the 
University of the Western Cape and the University of Witwatersrand (University 
Leaders for a Sustainable Future 2008). Stellenbosch University and NMMU have 
also made some progress on an operational basis by either engaging in recycling 
initiatives (Waste Plan 2009) or „green‟ building projects (Lillah & Viviers 2010:15). 
 
The preceding section provided some background information on the importance of 
adapting to climate change and the role of HEIs in this process. Next, attention will 
be given to the problem statement which will offer further background information for 
justifying the importance of undertaking a study of this nature. 
 
1.3 PROBLEM STATEMENT 
Although environmental education is critical in ensuring a sustainable future for all, 
HEIs in general and Business/Commerce/Economic faculties and business schools 
in particular have been criticised for not adequately meeting the demands of private 
practice and students for „green‟ management education (Marcus & Fremeth 2009). 
 
Whiteman (2009) claimed that business schools for example have not reacted amply 
to the threat of climate change by not paying enough attention to this issue in their 
curricula or internal operations2. Moreover, business schools have even been 
singled out as some of the main drivers behind the degradation of the natural 
environment by not addressing the knowledge gap of managers in this regard 
                                                          
2 This lack of reaction from business schools is surprising as many high profile managers and 
businesses have recognised both the threats and opportunities that climate change presents to their 
businesses. 
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(James 2009; Whiteman 2009). Whiteman (2009) in particular argued that a lack of 
knowledge severely limits effective strategic action in dealing with climate change 
challenges.  
 
The mundane response from many business schools could possibly be explained by 
the lack of research on environmental education and environmental literacy, 
especially in terms of integrating climate change considerations into tertiary business 
curricula. An in-depth investigation of South African literature has also revealed that 
this might be the case. A review of local databases indicated that studies have been 
undertaken to understand attempts at environmental education. Some of these 
studies, such as Richards (1987) and Mokuku (2000), focused on environmental 
education of primary and secondary school learners, while others such as Jenkin 
(2000) aimed to explore how participants from industry, business and government 
disseminated the content of an environmental education and training course in South 
Africa. All three of these studies were conducted more than a decade ago and were 
submitted for the purpose of completing postgraduate qualifications. 
 
Despite an apparent lack of initiative on the part of many business schools, some 
have started offering environmental education. According to Whiteman (2009) 
international front runners in this regard are the Institute on Climate Change at the 
London School of Economics, Stanford University Graduate School of Business, 
Rotterdam School of Management at Erasmus University and Oxford‟s Saїd 
Business School. 
 
In addition Loubser, Swanepoel and Chacko. (2001:317) reported that a large 
portion of the South African population was unaware of the most basic interactions 
between humans and the environment. Similarly, a 2008 KPMG study on how 
climate change will affect businesses in the future, indicated that there was almost a 
universal „under perception‟ of risk regarding climate change among business 
managers (KPMG 2008). However, it is worth mentioning that members of society in 
general and business in particular,  have become more informed about climate 
change and its consequences in recent years, particularly in developed economies, 
through exposure to mass media campaigns highlighting the importance of climate 
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change mitigation as well as the implementation of „green‟ policies, legislation and 
initiatives (Strife 2010).  
 
Business education has also been criticised for their use of models that are based on 
unrealistic assumptions of the real world and thus fuelling negative business 
practices (Goshal 2005). James (2009) claimed that no “fundamental rethinking of 
business curricula” has taken place to adapt to the pertinent issues that are faced by 
the world today; such as the global economic downturn. 
 
From the above it is clear that a heightened awareness exists of the role that HEIs, 
in general, and Business/Commerce/Economic faculties and business schools in 
particular, can and should play in sustainable development, especially through 
adaptation of their curricula. Whether or not this awareness and recognition have 
been transferred into tangible action, in terms of curriculum development and if so, 
how effective has this been in developing the capacities needed to meaningfully 
address sustainability issues remain to be seen. Thus, the problem statement of this 
research is to determine how effective existing NMMU curricula are at shaping 
environmentally literate graduates. 
 
The problem will be investigated from two perspectives. Firstly, from a supply side 
perspective - investigating the pro-environmental behaviours, ecological and 
business knowledge, „green‟ management skills and environmental values that 
students registered in the Business and Economics Sciences faculty at NMMU 
exhibit. Secondly, the problem will be investigated from a demand side perspective – 
investigating the pro-environmental behaviours, ecological and business knowledge, 
„green‟ management skills and environmental values that potential employers of 
NMMU students require. The focus will be on prospective employers in the mining 
and automotive industries.  
 
The findings of this study will highlight gaps in NMMU‟s business curricula, especially 
concerning environmental literacy, that could assist academics in understanding the 
need for environmental education and support them in fostering the relevant pro-
environmental behaviours, ecological and business knowledge, „green‟ management 
skills and environmental values of their students. In doing so, NMMU will be better 
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positioned to develop environmentally literate graduates who can make a valuable 
contribution in the local and international labour markets. The findings of this 
research can also serve as a valuable case study for other South African HEIs and 
specifically for Business/Commerce/Economic faculties and business schools.  
 
1.4 OBJECTIVES OF THE STUDY 
Having stated the problem to be investigated in this study, this section will present 
the primary and secondary research objectives. 
 
1.4.1 Primary objective 
The primary objective of this study is to construct a theoretical framework to address 
the gap in current literature and empirical  investigations on environmental education 
in South Africa. This theoretical framework will be based on the assumption that 
environmental literacy is measurable in terms of the pro-environmental behaviours of 
individuals and that these behaviours are in turn dependent upon the ecological and 
business knowledge, „green‟ management skills and environmental values that the 
individual possesses. Moreover, this theoretical framework will firstly be used to 
gauge which pro-environmental behaviours, ecological and business knowledge, 
„green‟ management skills, and environmental values NMMU students registered in 
the faculty of Business and Economic Sciences currently exhibit. Secondly, the 
theoretical framework will be employed to determine which pro-environmental 
behaviours, ecological and business knowledge, „green‟ management skills, and 
environmental values employers of NMMU business students require.  
  
1.4.2 Secondary objectives 
To give effect to the primary objective of the study the following secondary objectives 
are deemed important: 
 Conducting a thorough literature review to highlight the development of 
environmental education and the importance of environmental management in 
addressing environmental threats and opportunities; define environmental 
education and discuss its goals, approaches and sources; investigate the 
response from Business/Commerce/Economic faculties and business schools in 
addressing this challenge; and present the challenges in facilitating 
environmental education at HEIs. 
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 Performing a desk research to determine the extent to which NMMU and other 
HEIs in South Africa integrate environmental management principles and topics 
into their curricula. 
 Defining the dependent and independent variables in the theoretical framework 
that will underpin the empirical investigation.  
 Developing research instruments to collect quantitative and qualitative data from 
both students registered in the Business and Economic Sciences Faculty at 
NMMU and prospective employers of NMMU graduates in two of the largest 
industries in South Africa, namely the mining and automotive industries. 
 Conducting an online survey and semi-structured personal interviews to collect 
quantitative and qualitative primary data. 
 Analysing quantitative and qualitative data using appropriate data analysis 
techniques. 
 Drawing pertinent conclusions and suggesting ways in which NMMU and other 
HEIs can enhance their curricula to equip business students with the pro-
environmental behaviours, ecological and business knowledge, „green‟ 
management skills and environmental values deemed important by prospective 
employers. 
 
Given the objectives stated above, the following section will offer some questions 
that this research will aim to address. 
 
1.4.3 Research questions 
To meet the objectives of this study the researcher will attempt to answer the 
following research questions:  
 What is the role of environmental management in addressing environmental 
problems in businesses? 
 What has been the most important development with regard to environmental 
education? 
 What is environmental education and what are its goals? 
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 What role should HEIs and Business/Commerce/Economic faculties and 
business schools play in meeting the challenges and seizing the opportunities 
posed by climate change? 
 What are the challenges in facilitating environmental education at HEIs? 
 How did HEIs in South Africa adapt their curricula in recent years to integrate 
environmental management principles and topics into their business curricula? 
 What is the definition of environmental literacy and what are the different levels 
of environmental literacy? 
 How is environmental literacy measured? 
 How environmentally literate are students registered in the Business and 
Economic Sciences faculty at NMMU? 
 Is there a demand for environmentally literate students in the South African 
economy, and if so, what is the extent  of  the demand? 
 Is there a demand for environmentally literate business graduates in the mining 
and automotive industries? 
 Which pro-environmental behaviours, ecological and business knowledge, 
„green‟ management skills and environmental values do employers require from 
business graduates?  
 What can NMMU and other HEIs do to better facilitate environmental education 
in the South African context? 
 
In the following section a brief overview of the most important concepts used in this 
study will be discussed.  
 
1.5 DEFINITION OF CONCEPTS 
This section will briefly provide definitions of environmental education and 
environmental literacy as it applies to this study. 
 
1.5.1 Environmental education and environmental literacy 
Before defining environmental education and environmental literacy it is deemed 
necessary to elaborate on another related concept, namely sustainable 
development. 
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The concept of sustainable development was popularised in the 1980s, primarily as 
a result of the Brundtland Commission (Loubser 2005:50). This commission defined 
sustainable development as “the development that takes place in such a way that it 
does not compromise the needs of future generations” (Report of the World 
Commission on Environment and Development: Our Common Future 1987). 
 
Environmental education‟s role as a subset of sustainable development is 
entrenched in the trade-off between the conservation of natural resources on the one 
hand and developmental needs on the other. During the 1990s a document entitled 
Caring for the earth: a strategy for sustainable living (issued by IUCN/UNEP/ 
WWF/UNESCO) further established sustainability as a central goal of environmental 
education (Loubser 2005:55). 
 
According to Loubser (2005:45) environmental education is inseparable from human 
considerations of social, economic and political, as well as ecological factors, which 
yet again emphasises the interrelatedness of environmental education with the 
concept of sustainability. These authors stated that the concept of environmental 
education has developed from a relatively simple understanding of people-
environment relationships to a more complex interpretation of human interactions 
with all aspects of the local and international environment on a biophysical and social 
basis. This has resulted in a multi-faceted professional field encompassing 
environmental knowledge and understanding, total people-environmental 
relationships, ethics, politics, culture, sociology and public participation in decision 
making. These characteristics of environmental education emphasise its inter-
disciplinary nature.  
 
The definition of environmental education adopted in this study was formulated at the 
international workshop on Environmental Education held in Belgrade in 1975. The 
Belgrade Charter characterised environmental education as a participatory process 
that has the potential to develop individuals that have the knowledge, skills, 
motivation and commitment to take actions both individually and collectively to 
address current environmental issues as well as preventing future ones (The 
Belgrade Charter 1975).  
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Loubser et al. (2001:317) purported that environmental literacy is an overarching 
concept that is an essential component in achieving economically viable, socially 
inclusive and environmentally sustainable development. These authors defined 
environmental literacy as “…the capacity to perceive and interpret the relative health 
of the environmental systems and to take appropriate action to maintain, restore or 
improve the health of those systems”3. This definition of environmental literacy was 
adopted in the present study.  
 
From the above discussion it is clear that environmental education is a process that 
aims to develop an environmentally literate population that will not only conserve the 
natural environment, but also preserve social, economic and political stability which 
in turn will provide future generations with an opportunity for a healthy and safe 
existence4. 
 
1.6 RESEARCH DESIGN AND METHODOLOGY 
 
1.6.1 Research design 
Research design is defined as a master plan specifying the methods and the 
procedures for collecting and analysing information (Zikmund 2003:740). The 
research design will also dictate the best research methodology for a study.  
 
1.6.2 Research methodology 
Research methodology refers to the general approach to the research process. 
Methodology includes the theoretical foundations to collect and analyse data. The 
approach or paradigm that is adopted in a research project is of great significance in 
determining the methods used (Collis & Hussey 2003:55).  
 
                                                          
3
 In this study “capacity” refers to environmental knowledge, skills and values of individuals 
collectively. More details on these concepts are presented in the theoretical framework discussed 
later in this chapter and in Chapter Three.  
4
 In this study environmental education will be viewed as a subset of sustainability and consideration 
will only be given to the ecological/environmental aspects and how it influences social, economic and 
political issues that the sustainability concept also addresses. 
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The two most commonly used research paradigms in social sciences are a 
positivistic and phenomenological paradigm. Positivistic research makes use of large 
samples and it produces quantitative data. The data obtained are highly specific and 
precise. On the other hand phenomenological research makes use of small, 
concentrated samples and produces qualitative data. The data obtained are rich and 
subjective (Hakim 2000).  
 
Given the nature of the problem statement, this research will make use of both the 
positivistic and phenomenological paradigms resulting in methodological 
triangulation. Consequently, quantitative and qualitative data will be sourced and 
analysed. The combination of research approaches will enhance the reliability and 
validity of the study (Babbie & Mouton 2001:275). More details on the two paradigms 
and the advantages of a triangulation approach will be presented in Chapter Four. 
As mentioned earlier, the selected research paradigm dictates the selection of 
appropriate research methods to collect and analyse data. The following section will 
provide more information on the research methods deemed appropriate for this 
study.  
 
1.6.3 Research methods 
Various methods exist to conduct phenomenological and positivistic research. An 
online survey will be used to gauge the level of environmental literacy exhibited by 
students registered in the Business and Economics faculty at NMMU. Thereafter, 
semi-structured personal interviews will be conducted with a sample of 
environmental managers in the mining and automotive industries to identify the 
demand for environmentally literate business graduates. More details on the various 
research methods as well as the advantages and disadvantages of using each 
method will be provided in Chapter Four. 
 
The following two sections will provide more detail on the data collection and 
analysis methods to be adopted in this study. 
 
1.6.4 Data collection 
Three possible sources of data exist in business-related research, namely primary 
data, secondary data and commercial data. Primary data is collected by the 
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researcher him-/herself, secondary data, on the other hand, have already been 
collected by someone other than the researcher and commercial data is collected by 
a company or a research firm who sells the reports to other individuals who use the 
data for their own purposes (Strüwig & Stead 2001:40). Data for this study will be 
collected from both secondary and primary sources.  
 
(a) Secondary data  
A literature study will be conducted by consulting various published works on the 
subject matter. These include textbooks, academic journal articles, financial and 
environmental magazines and earlier studies on this topic. The internet will also be 
utilised to search for the most relevant and latest information on the topic. The 
following websites, among others, will be consulted in this regard: Ebscohost, 
Sabinet, Emerald, JSTOR, The Department of Environmental Affairs and Tourism, 
Chamber of Mines of South Africa, National Association of Automobile 
Manufacturers of South Africa (NAAMSA) and Google. Prospectuses and websites 
of HEIs in South Africa will also be consulted to assess the availability of „green‟ 
modules and qualifications presented in Business/Commerce/Economic faculties 
and business schools. 
 
In this study quantitative and qualitative primary data will be sourced. In the next 
section attention will be given to the chosen method to collect quantitative primary 
data and will present details on the population, sampling frame and sample. This will 
be followed by a similar discussion on the collection of qualitative primary data for 
the purpose of this study.  
 
(b) Primary data  
Several methods exist to collect quantitative data from respondents of which the 
survey method is the most typical. In this study an online survey will be used to 
gauge the level of environmental literacy of students registered in the Business and 
Economic Sciences Faculty at NMMU. The population of students registered in the 
Business and Economic Sciences faculty at NMMU consists of 7 337 students 
(NMMU 2010). The population includes both postgraduate and undergraduate 
students as well as all students registered at the NMMU Business School.  
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According to Partington (2002:109), a number of methods also exist to collect 
qualitative data, namely structured personal interviewing, semi-structured personal 
interviewing, unstructured personal interviewing, non-participant observation, 
company documents previously written and documents written specifically for the 
research. This study will make use of semi-structured personal interviews to collect 
in-depth qualitative data about the demand from businesses for environmentally 
literate employees and what academic profile these graduates should have. 
 
Primary qualitative data will be collected from environmental managers, 
environmental engineers and environmental specialists in the mining and automotive 
industries by means of semi-structured personal interviews. The purpose of the 
semi-structured personal interviews will be to determine which pro-environmental 
behaviours, ecological and business knowledge, „green‟ management skills, and 
environmental values are required of business graduates entering the South African 
labour market. These two industries were selected based on their considerable 
contribution to Gross Domestic Product (GDP) and employment in South Africa. The 
manager of the Student and Graduate Placement Office at NMMU also indicated that 
several NMMU students are recruited by companies in these two sectors annually 
(R. Rizzo, pers. comm., 20 March 2011). 
 
At the time of conducting the empirical investigation, the population of mining 
companies in South Africa consists of 47 mining-related companies (Chamber of 
Mines of South Africa 2009). A sample of companies will be drawn based on the 
number of NMMU students that are employed by each respective company. South 
Africa is a leading producer of precious metals such as gold and platinum, as well as 
base metals and coal. It is also the world's fourth-largest producer of diamonds. In 
2007, mining and quarrying contributed about 5.8 percent to the country's GDP. The 
mining industry is also South Africa's largest employer, with approximately 460 000 
employees and another 400 000 employed by the suppliers of goods and services to 
the industry.  
 
Another reason for selecting this industry is because of its significant carbon footprint 
(Chamber of Mines of South Africa 2007). This industry has also received much 
criticism for its lack of mitigation action in the past, but has recognised and reaped 
15 
both the environmental and economic benefits of climate change adaption as of late 
(Creamer 2010; Van der Merwe 2010).  
 
The automotive industry consists of both automotive manufacturers and component 
manufacturers. There are 41 automotive manufacturing companies in South Africa 
(National Association of Automobile Manufacturers of South Africa 2009) and in 
excess of 200 component manufacturers (SouthAfrica.info 2008). This industry 
accounts for approximately 10 percent of South Africa's manufacturing exports, 
making it a critical component of the local economy. The South African automotive 
industry is viewed as a minor contributor to global vehicle production, but locally, the 
automotive industry is a giant, contributing about 7.5 percent to the country's GDP 
and employing around 36 000 people. Furthermore, the government has identified 
the automotive industry as a key growth industry, with the aim of increasing vehicle 
production to 1.2 million units by 2020. 
 
As in the case of the mining industry, the automotive industry was selected based on 
its substantial carbon footprint (KPMG 2010). In contrast to mining companies, 
automotive companies have however taken several proactive steps to mitigate their 
impact on the environment, including producing hybrid cars and managing waste, 
water and energy in production plants (Venter 2009).  
 
Having discussed the population for the quantitative and qualitative research, the 
following paragraphs will elaborate on the sampling frames and samples to be used 
in this research. 
 
(c) Sampling frames and samples 
A sampling frame is a resource from which a smaller sample is selected (Babbie & 
Mouton 2001:174). The sampling frame in this case consists of a list of all students 
registered in the Business and Economic Sciences faculty which will be obtained 
from a faculty officer. For the purposes of the online survey the sample will be 
equivalent to the population. A probability sampling technique will thus be used as all 
students registered in the faculty of Business and Economic Sciences will have 
equal opportunity to participate in the online survey.  
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For the qualitative study, the sampling frame will consist of the membership list of the 
NAAMSA and the Chamber of Mines of South Africa. A sample of eight 
environmental managers, environmental engineers and environmental specialists will 
be drawn from companies in each of these economic industries (four per industry). 
This will be done on a subjective basis using the number of NMMU business 
graduates employed in various mining and automotive companies as selection 
criteria. Thus, for the purpose of qualitative data collection, a non-probability 
sampling technique will be used. When using non-probability sampling, the units of 
the sample are selected based on personal judgement or convenience (Zikmund 
2003:380). For the purpose of this study the judgement of senior personnel in the 
selected companies will be used to identify respondents to be interviewed.  
 
(d) Design of measuring instruments 
Measuring instruments will be developed based on an in-depth literature study to 
collect the quantitative and qualitative data for this research.  A survey questionnaire 
comprising  several sections aimed at gauging the level of environmental literacy of 
students registered in the faculty of Business and Economic Sciences at NMMU will 
be used to collect primary quantitative data. To ensure the reliability of the 
questionnaire it will be pretested using both staff and students from the Business and 
Economic Sciences Faculty at NMMU. More details on this questionnaire will also be 
provided in Chapter Four. An interview guide will be used to facilitate the semi-
structured personal interviews. More details on the interview guide to be used during 
the interviewing process will also be presented in Chapter Four. 
 
1.6.5 Data analysis 
In respect of the quantitative data analysis, a pre-coded questionnaire will be utilised 
to facilitate data entry into an Excel spreadsheet. Statistical procedures will be 
applied to the data so that informed conclusions about the level of environmental 
literacy of students registered in the Business and Economic Sciences faculty can be 
made. Descriptive and inferential statistics will be calculated using Excel 2007 and 
the Statistica 9 package. 
 
Collis and Hussey (2003:254) distinguished between two types of qualitative data 
analyses, namely quantitative methods and non-quantitative methods. The most 
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popular quantitative method is content analysis, while grounded theory is widely 
used as a non-quantifying method. In content analysis the contents of the data 
collected are examined (Partington 2002:114). Content analysis will be used to 
analyse the prospectuses of HEIs in South Africa with the aim of identifying the 
proliferation and range of „green‟ modules and qualifications already being offered at 
these institutions. In a grounded analysis the aim of the researcher is highly 
exploratory and focuses on answering a particular research question. According to 
Goulding (2002:170), grounded theory analysis is an inductive methodology used to 
generate theory. Notwithstanding the merits of grounded theory, for the purposes of 
this study the general analytical procedure suggested by Miles and Huberman 
(1994) will rather be utilised to analyse the data gathered during the semi-structured 
personal interviews because of its ability to be used with any research methodology 
and its “methodological rigour” (Collis & Hussey 2003:264). The research question 
that will be addressed during the application of the general analytical procedure 
relates to the pro-environmental behaviours, ecological and business knowledge, 
„green‟ management skills, and environmental values required from business 
graduates.  
 
More details on the data analysis methods will be provided in Chapter Four. 
Particular attention will be given to the advantages and disadvantages associated 
with the various methods.  
 
1.7 THEORETICAL FRAMEWORK  
Figure 1.1 represents the theoretical framework that will be tested in this study. It 
shows the pro-environmental behaviours, ecological and business knowledge, 
„green‟ management skills, and environmental values that an environmentally literate 
business graduate should possess based on the literature review. 
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Figure 1.1: Theoretical framework representing the knowledge, skills and values that an environmentally literate business graduate 
should possess 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Researcher‟s own construct based on Stern, Dietz and Guagnano (1998); Schaltegger and Figge (2000); Loubser et al. (2001); Furnham 
(2003:81); Peterson and Van Fleet (2004); Spellerberg, Buchan and Englefield (2004); Bosch, Tait and Venter (2006); Daft (2006) and Stoffberg 
and Prinsloo (2009). 
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Ecological and business knowledge 
 Biosphere  
 Ecological perspective 
 Human interactions 
 Environmental changes  
 Activities to meet basic human needs and wants 
 Renewable and non-renewable resources 
 Maintain environmental quality  
 Ability to make choices. 
 Decision making on environmental issues  
 Environmental ethics  
 EMS definition, types and components. 
 Business risks 
 Opportunities 
 Climate change adaption to traditional business 
functions 
 
Environmental values 
 Utilitarian, deontologist, virtue ethics perspectives 
 Valuing the protection and preservation of the natural environment 
 Human beings are severely abusing the environment through their way of life 
 Unity with nature, respecting ones role in the ecosystem and living in harmony with 
others. 
 Protecting entire ecological systems and processes for their “systemic” or intrinsic 
value. 
 Respect for  all living things 
 Conserving nature for non-consumptive social ends 
 Human beings do not have the right to modify and exploit the natural environment 
 A moral mindset change is required to preserve the natural environment 
 Humans are still subject to the laws of nature 
 Humans are not meant to rule over the rest of nature. 
PRO-ENVIRONMENTAL 
BEHAVIOURS 
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The theoretical framework is based on the premise that environmental literacy is an 
outcome of environmental education and postulates that environmental education 
should provide business graduates with the pro-environmental behaviours, 
ecological and business knowledge, „green‟ management skills, and environmental 
values required by prospective employers. 
 
1.7.1 The dependent variable  
The dependent variable in Figure 1.1 is pro-environmental behaviours. „Green‟ 
behaviours, in this study, will be seen as any actions taken to protect and conserve 
the natural environment for all living creatures in a personal and professional 
capacity. Such actions can include participation in recycling programmes, conserving 
energy and water, protecting endangered species, and for potential business 
managers, being involved in the design and implementation of an Environmental 
Management System. 
 
Pro-environmental behaviours was chosen as the depended variable on the premise 
that individuals require certain ecological and business knowledge, „green‟ 
management skills, and environmental values to act in a desired manner – in this 
study the desired behaviour is the protection of the natural environment in a 
business context. 
 
1.7.2 The independent variables 
There are three independent variables in the theoretical framework, namely 
ecological and business knowledge, „green‟ management skills, and environmental 
values. 
 
In this study the focus will be ecological and business knowledge which includes 
knowledge of human and non-human environments, interactions between nature and 
human beings, environmental changes resulting from industrialisation and 
urbanisation, business knowledge related to the environment etc. (see Table 3.4 in 
Chapter Three for a complete list of the different ecological and business concepts 
that will be tested in this study). Some of the concepts that constitute ecological and 
business knowledge in this study was based on previous research (Odum 1992; 
Roth 1992; Loubser 1994; Munson 1994) and some was used to determine the level 
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of environmental literacy of teachers in South Africa (Swanepoel, Loubser & Chacko 
2002). Ecological knowledge is referred to instead of environmental knowledge 
because the term „ecology‟ treats human and non-human nature as one and the 
same (Odum 1992:542). 
 
The second independent variable, skills, refers to a person‟s individual attributes 
acquired through education, qualifications, training and experience (Storey 
2007:126). Table 1.2 provides a brief definition of the different types of skills that are 
typically found in management literature. These skills will be contextualised in 
Chapter Three to reflect the skills that are required from a business graduate to 
operate effectively in a low carbon economy. 
 
Table 1.2: Summary of skills used in theoretical framework 
Skill Description 
Administrative 
The ability to follow policies and procedures, process paper work in an orderly 
manner, and manage funds within the limits of a budget. 
Analytical The ability to analyse information and derive well-considered conclusions. 
Communication 
The ability to convey information usually with the intent to motivate and 
influence behaviour. 
Conceptual  
The ability to see the organisation as a whole and the relationship among its 
parts. 
Decision-making 
The ability to identify problems and opportunities and choose effective 
solutions from the alternatives generated. 
Diagnostic 
The ability to identify the probable causes of a problem by examining the 
observable symptoms. 
Flexible/Adaptive The ability to adapt behaviour to new situations. 
Human 
The ability to work cooperatively with others, to communicate effectively, to 
motivate and train others, to resolve conflicts and to be a team player. 
Interpersonal 
The ability to work successfully with people both inside and outside the 
organisation. 
Technical 
The ability to understand and be proficient in the performance of job specific 
tasks. 
 
Source: Researcher‟s own construct based on Peterson and Van Fleet (2004); 
Bosch et al. (2006) and Daft (2006). 
 
The third independent variable contained in the theoretical framework is that of 
values. A value is an ideal to which an individual subscribes to, it represents basic 
convictions that a specific mode of conduct is preferable to any other, and it is 
relatively stable and enduring. Values represent a society‟s ethical and moral codes 
of conduct and are highly influenced by peer group norms and culture (McKenna 
2006:276). Environmental values can thus be defined as that which individuals 
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perceive as right and wrong with regard to the natural environment and how they 
view it in terms of utility. More details on the environmental values to be empirically 
tested in this research are provided in Chapter Three. 
 
1.8 CONTRIBUTION OF THE STUDY 
Although similar, the studies mentioned earlier (Richards 1987; Mokuku 2000; Jenkin 
2000) did not deal with university students as their unit of analysis. The present 
study will address the gap in literature on environmental education and 
environmental literacy at the tertiary education level in South Africa. In doing so, a 
theoretical framework will be developed and empirically tested. This theoretical 
framework can also serve as a basis for future studies which aim to assess the level 
of environmental literacy of university students and more specifically students from 
Business/Commerce/Economic faculties and business schools in South Africa. 
 
Previous research on environmental literacy also only offered anecdotal evidence. 
The present study makes use of both positivistic and phenomenological research 
paradigms. A contribution can thus be made in terms of collecting both precise 
quantitative data and rich, in-depth qualitative data which should improve the 
reliability of the study. This research will also provide valuable insights regarding the 
level of environmental literacy of  business students enrolled at NMMU as well as the 
need for environmentally literate business graduates in two of the largest industries 
in South Africa (the automotive and mining industries). 
 
1.9 DIVISION OF CHAPTERS 
This chapter introduced the study and sketched a backdrop for the remaining 
chapters. It also defined the problem statement, highlighted the importance of the 
research and provided details on the research objectives. Reference was made to 
the research design and methodology as well as the scope of the study. The 
theoretical framework to be tested in this study was also presented.  
 
Chapter Two will present a thorough literature review to highlight the development of 
environmental education and the importance of environmental management in 
addressing environmental threats; define environmental education and discuss its 
goals, approaches and sources; investigate the response from HEIs and business 
22 
schools in addressing this challenge; and present the challenges involved in 
environmental education. 
 
In Chapter Three a discussion will be provided on the definition and levels of 
environmental literacy. This chapter will also elaborate on how environmental literacy 
can be measured and will involve discussions on the dependent (pro-environmental 
behaviour) and independent variables (ecological and business knowledge, „green‟ 
management skills and environmental values) of the theoretical framework to be 
used in this study. 
 
Chapter Four will discuss the research design and methodology used in this study 
and the research methods employed in terms of data collection and analysis. 
 
The results of the quantitative empirical investigation will be presented in Chapter 
Five, followed by the results of the qualitative empirical investigation in Chapter Six.  
 
A summary of the study will be provided in Chapter Seven along with the most 
important conclusions drawn from the findings. Recommendations to aid the 
facilitation of environmental education at NMMU and other HEIs will also be offered. 
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CHAPTER TWO 
ENVIRONMENTAL MANAGEMENT AND EDUCATION 
 
2.1 INTRODUCTION 
As mentioned in Chapter One, the proliferation of environmental problems and the 
prediction of an environmental crisis have led to numerous calls for environmental 
education that develops an environmentally literate citizenry able to act in an 
environmentally responsible manner. As will be shown in this chapter, a concept 
synonymous with reducing the environmental impact of individuals as well as 
organisations is that of environmental management. In organisations effective 
environmental management is assured through the use of an environmental 
management system (EMS). However, one of the key requisites of an EMS is 
environmental education or training. Environmental education is also an important 
aspect of changing individual and organisational behaviours towards the natural 
environment. 
 
This chapter will present an in-depth discussion of the literature on environmental 
management and education. The importance of environmental management in 
addressing the threats posed by climate change will be highlighted. It will be shown 
that business managers need to be properly educated to ensure the implementation 
of effective environmental management systems. Consequently the development, 
definition, sources and goals of environmental education will be introduced.  
 
The role of HEIs in providing environmental education as well as the different 
approaches to implement environmental education in these institutions will also be 
discussed. The difficulties in implementing environmental education will be 
highlighted. The reaction from tertiary business education with regard to the 
facilitation environmental education will also be presented. 
 
2.2 IMPORTANCE OF ENVIRONMENTAL MANAGEMENT IN ADDRESSING 
 ENVIRONMENTAL CHALLENGES 
The business implications of climate change are far reaching and require both 
private enterprises and HEIs to adapt all facets of their activities to avoid potential 
disastrous consequences (such as food and water security and the associated 
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potential conflicts). Taking into consideration Hussain‟s (1999) socio-economic view 
of a firm (see Figure 2.1), it is evident that organisations (including HEIs) should 
meet the demands of all its stakeholders. This also applies to the demands of these 
stakeholders regarding the protection of the natural environment. For HEIs, this 
implies the need to adapt all their endeavours so as to reduce their environmental 
impact (a further discussion of the role of HEIs in this regard will be presented later 
in this chapter). In this study particular emphasis is placed on the teaching and 
learning activities of HEIs. HEIs should not only ensure that these learning activities 
take place in a safe and healthy environment, but that the curricula prepare students 
to effectively meet the environmental demands of various stakeholders in their future 
careers. 
 
Figure 2.1: Schematic presentation of the socio-economic view of the firm in 
society 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Hussain (1999) 
 
Stoffberg and Prinsloo (2009) identified the following business risks associated with 
climate change: 
 Strategic risks. 
 Competitive risks. 
 Regulatory risks. 
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 Fixed assets, capital investments and operations risks. 
 Product risks. 
 Physical risks. 
  
 Adaption risks. 
 Reputation and brand risks. 
 
In addition, the Stern Review (2006) and WWF (2008) warned that the 
consequences of not adapting to climate change are far greater than the 
repercussions felt from the recent economic downturn. WWF (2008:1) also 
suggested that if human development continues at its current pace, the planet will 
face “an ecological credit crunch” which has the potential to end human existence. 
However, the Stern Review (2006) also suggested that climate change adaptation 
will create opportunities for cost savings, new product/service development, carbon 
project development and enhanced reputational value. Given these business risks 
and opportunities, organisations will require specific internal capabilities surrounding 
management, measurement and disclosure.  
 
Filho (1997) described environmental management as an emergent body of 
knowledge concerned with the identification of procedures, tools and mechanisms 
through which natural resources may be utilised in a more sustainable manner. 
Thus, Zietsman and Pretorius (2006:698) suggested that organisations can respond 
to environmental risks and opportunities in a systematic manner by engaging in 
sound environmental management practices. They argue that environmental 
management offers the ideal opportunity for all species to live in harmony by 
avoiding environmental degradation, depletion of natural resources that will lead to 
food and water security issues, and thus conflict over environmental justice. 
 
Although a brief and general definition for environmental management remains 
elusive, Strydom and King (2009:167) described this concept as “the planning, 
doing, checking and acting activities” of various decision makers as they relate to the 
environment. Another definition of environmental management is offered by 
Rowland-Jones, Pryde and Cresser (2005) when they purported that it is a 
methodology used by individuals and organisations to ensure that their activities do 
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not adversely affect the natural environment through the use of structured 
assessments. Rowland-Jones et al. (2005) continued by stating that in order to 
achieve this, individuals and organisations have to able to clearly identify the impact 
of their activities on the natural environment, then propose mitigating actions to offset 
that impact  they consider as harmful.  
 
Environmental management is thus essentially concerned with the interaction 
between humans and the environment and the use of science in addressing 
problems related to these interactions. Thus, inter-disciplinary approaches are 
required, that focus on the incorporation of knowledge from fields as diverse as the 
natural sciences, geography, public administration, economics, ethics, law, business 
management, engineering and social sciences (Zietsman & Pretorius 2006). This 
inter-disciplinary nature of environmental management is reflected in the theoretical 
framework (see Figure 1.1) to be used in this study through the inclusion of not only 
ecological knowledge, but also business knowledge related to the environment 
(which includes law).  
 
From the above it is clear that effective environmental management requires an all-
encompassing understanding of the fundamental issues of contemporary 
environmentalism and sustainable development, as well as geography and other 
disciplines. Therefore specialist knowledge is inadequate to meet the challenges of 
complex environmental issues. Emergent or entry-level professionals are needed 
“with knowledge of both the natural and human regional environments and a holistic 
understanding of cultural, social and economic contexts” (Zietsman & Pretorius 
2006). 
 
One popular tool used to engage in sound environmental management is that of an 
environmental management system (EMS). An EMS can be defined as a formalised, 
co-ordinated process or structure which assists organisations in addressing their 
environmental effects by way of policy development and implementation, allocation 
of responsibilities and resources, and the continual improvement of practices and 
performance based on monitoring and evaluation (Spellerberg et al. 2004). Darnall, 
Jolley and Handfield (2006) supported this definition by asserting that an EMS 
consists of a collection of internal policies, assessments, plans and implementation 
27 
actions affecting the organisation as a whole and its relationships with the natural 
environment. 
 
Evidence has shown that an EMS is becoming an essential part of an organisation‟s 
daily activities and an important tool in guiding the implementation of environmental 
plans. Implementing an EMS is also increasingly becoming a legal requirement 
(Department: Environmental Affairs Republic of South Africa 2010).  
 
A different view is held by Spellerberg et al. (2004). These researchers believed that 
a formal EMS is not vital to attain enhanced environmental performance. They stated 
that only an environmental policy which is supported, implemented and continuously 
improved by a committee or task force is essential, suggesting a far less formal 
approach to environmental management. The author of this dissertation is of the 
opinion that the extent to which an organisation has to adopt a formal EMS will 
largely depend upon the nature and internal capabilities of that specific organisation.  
 
There are considerable differences in the types of EMSs which have been adopted 
by business organisations over the years and even EMSs suited to the needs of 
HEIs exist as suggested by Savely, Carson and Delclos (2007). According to 
Spellerberg et al. (2004) some of these options include: 
 The ISO 14001 framework; 
 The European eco-management and audit scheme (EMAS); 
 Total quality environmental management (arising in the USA from the global 
environmental management initiative (GEMI)); 
 Environmark (a registered trademark);  
 Greenglobe 21; and 
 The natural step (TNS) framework. 
 
It should be noted that none of the above-mentioned EMS frameworks is a perfect 
model. Each EMS should still be adapted to the specific circumstances within which 
it is implemented. Many studies (Sadgrove 1997; Millet 2000; Noeke 2000; 
Sammalisto & Arvidsson 2005; Rowland-Jones et al. 2005; Darnall et al. 2006) have 
discussed the benefits of EMSs for both businesses and universities. An elaboration 
of these benefits falls beyond the scope of this study.  
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A key element of the abovementioned EMSs is the requirement for an organisation‟s 
staff to receive relevant training which provides an important vehicle for changing 
individual and organisational behaviours toward the environment (Thomas 2004:37). 
Ferrar (2008) reaffirms this assertion by stating that businesses responding to the 
challenge of climate change will create a demand for professionals that can operate 
in a low carbon economy, and thus also environmental education. Such 
(environmental management) training can be provided in-house or by proactive 
HEIs. The following sections will shed more light on the role of environmental 
education in creating an environmentally literate citizenry. 
 
2.3 ENVIRONMENTAL EDUCATION: DEVELOPMENT, DEFINITION, GOALS, 
AND SOURCES 
In this section, the development, definition and goals of environmental education will 
be discussed. Thereafter, the literature on the different approaches to and sources of 
environmental education will be investigated.   
 
2.3.1 The development of environmental education 
Loubser (2005:35) argued that the earliest recorded origins of environmental 
education can be traced back to ancient civilisations in Egypt, Greece, India and 
China. In Egypt, the pharaoh Ikhnaton (who reigned from 1379BC to 1362BC) is 
alleged to have provided farmers with teachings on conserving the banks of the 
River Nile from soil erosion, while in China, public education programmes to 
encourage replanting of forests and sustainable production was observed 
approximately 3 000 years ago. In the 4th century BC in Greece, Theophrastus, a 
student of the philosopher Aristotle, advocated a form of integrated environmental 
management which included public education. 
 
Patrick Geddes, a Scottish professor of Botany, who lived from 1854 to 1933 is 
widely regarded as the father of the contemporary understanding of environmental 
education. Geddes, displeased with teaching and learning practices at schools and 
universities and growing slums and squatter settlements in Britain, dedicated his life 
to the improvement of both the environment and education dealing with 
environmental matters. Many elements of the best contemporary progressive 
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teaching on the topic of environmental education stem from his thinking on 
educational methodology (Goudie 1981; Loubser 2005:40).  
 
In 1874, Ernst Haekel, a philosopher and biologist, coined the term „ecology‟, 
meaning “the study of our home”, to encompass the idea of interconnectedness 
among all living creatures. Thus, this concept treats human and non-human 
environments as one and emphasises the interrelatedness and dependence of these 
two environments. This understanding of the interconnectedness of all living species 
will be applied in this study. 
 
According to Price (2005), the late 1960s in the USA were characterised by a 
groundswell of environmental concern driven by higher education movements. Sills 
(1975:5) argued that the contemporary environmental movement started in the 
spring of 1970 when Harvard graduate Denis Hayes coordinated the first national 
Earth Day. About 20 million people in the United States showed their support for 
environmental concerns on this day by participating in a national educational forum 
on the crisis of the environment. Participants at two thousand colleges and 
universities, approximately ten thousand primary and secondary schools, and 
hundreds of communities across the United States peacefully demonstrated in 
favour of environmental reform. However, more recently the American Environmental 
Values Survey revealed that participation in Earth Day is steadily declining 
(EcoAmerica 2006:3). 
 
The Stockholm Declaration, published in 1972, was the first document containing 24 
principles aimed at guiding society towards the achievement of sustainable 
development. This declaration formally addressed environmental issues in all facets 
of international society, including education. Although the focus of this Declaration 
was on environmental law, Principle 19 addressed the need for integrating 
environmental education in secondary as well as tertiary education (Price 2005; 
Wright 2002:203). Later, in 1975 a global framework for environmental education 
was developed and unanimously adopted at the United Nations‟ Educational, 
Scientific and Cultural Organization (UNESCO) workshop in Belgrade, Yugoslavia. 
The document that emanated from this workshop became known as The Belgrade 
Charter. The Charter set out the goals and objectives of environmental education 
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and also provided some guiding principles for environmental education programmes 
(The Belgrade Charter 1975). As mentioned in Chapter One, the definition of 
environmental education provided in the Belgrade Charter will be adopted in this 
study. 
 
The Intergovernmental Conference on Environmental Education held in Tbilisi, 
Georgia, in 1977, is heralded as one of the most important events relating to 
sustainability in education. The declaration that emanated from this conference was 
the first of its kind and adopted an all encompassing and international approach to 
the issue of sustainable development within higher education. It discussed, among 
other things environmental education and its principle characteristics, international 
and regional co-operation, informing and educating the public, and educational 
programs and materials (Wright 2002:205). 
 
In 1990, in Talloires, France, presidents, rectors and vice-chancellors from 22 
universities across the globe made a commitment to environmental sustainability in 
higher education by developing and signing the Talloires Declaration. This 
declaration consists of a ten-point action plan (see Table 2.1) for incorporating 
sustainability and environmental literacy in teaching, research, operations and 
outreach at colleges and universities (Price 2005). It encouraged the first signatories 
to combine efforts in sustainable education and invited decision makers who were 
not present at the time to also pledge their commitment by signing the Declaration 
(Wright 2002:205; University Leaders for a Sustainable Future 2008; Shriberg & 
Tallent 2010). 
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Table 2.1: The 10 Principles of the Talloires Declaration 
(1) Increase Awareness of Environmentally Sustainable Development 
Use every opportunity to raise public, government, industry, foundation, and university awareness by 
openly addressing the urgent need to move toward an environmentally sustainable future. 
(2) Create an Institutional Culture of Sustainability 
Encourage all universities to engage in education, research, policy formation and information ex- 
change on population, environment, and development to move toward global sustainability. 
(3) Educate for Environmentally Responsible Citizenship 
Establish programs to produce expertise in environmental management, sustainable economic 
development, population, and related fields to ensure that all university graduates are environment- 
tally literate and have the awareness and understanding to be ecologically responsible citizens. 
(4) Foster Environmental Literacy For All 
Create programs to develop the capability of university faculty to teach environmental literacy to all 
undergraduate, graduate, and professional students. 
(5) Practice Institutional Ecology 
Set an example of environmental responsibility by establishing institutional ecology policies and prac- 
tices of resource conservation, recycling, waste reduction, and environmentally sound operations. 
(6) Involve All Stakeholders 
Encourage involvement of government, foundations, and industry in supporting inter-disciplinary 
research, education, policy formation, and information exchange in environmentally sustainable 
development. Expand work with community and nongovernmental organisations to assist in finding 
solutions to environmental problems. 
(7) Collaborate for Inter-disciplinary Approaches 
Convene university faculty and administrators with environmental practitioners to develop inter-
disciplinary approaches to curricula, research initiatives, operations, and outreach activities that 
support an environmentally sustainable future. 
(8) Enhance Capacity of Primary and Secondary Schools 
Establish partnerships with primary and secondary schools to help develop the capacity for inter-
disciplinary teaching about population, environment, and sustainable development. 
(9) Broaden Service and Outreach Nationally and Internationally 
Work with national and international organisations to promote a worldwide university effort toward a 
sustainable future. 
(10) Maintain the Movement 
Establish a Secretariat and a steering committee to continue this momentum, and to inform and 
support each other‟s efforts in carrying out this declaration. 
 
Source: Association of University Leaders for a Sustainable Future (2008) 
 
Locally, only five universities are signatories of the Talloires Declaration. These 
include Rhodes University, the University of Cape Town, the University of KwaZulu-
Natal, the University of the Western Cape and the University of Witwatersrand 
(University Leaders for a Sustainable Future 2008). 
 
Greater emphasis was placed on the role that education can and should play in 
addressing environmental concerns at the United Nations‟ conference on 
Environment and Development held in 1992 in Rio de Janeiro, Brazil (Price 2005). At 
this conference the term „education for sustainable development‟ was coined and 
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„Agenda 21 – Chapter 36‟ was developed to deal with specific issues relating to the 
topic (Wright 2002). 
 
Another development in the attempt to steer universities toward sustainable 
development was that of the CRE-Copernicus Charter which was developed at the 
Conference of European Rectors (CRE) in 1993. This Charter, as the others before 
it, emphasised the role of universities as leaders in realising sustainability goals. Like 
the Talliores Declaration, the CRE-Copernicus Charter also consists of ten principles 
of action, but focused more directly on attracting European universities into a 
European association geared at exchanging knowledge and expertise in the field of 
sustainable development, rather than setting principles at a global level (Price 2005; 
Wright 2002:209). 
 
Other declarations that stress the importance of sustainability in higher education 
and call for more decisive measures to attain this goal are the Halifax Declaration, 
the Kyoto Protocol, the Swansea Declaration and the Thessaloniki Declaration 
(Wright 2002). The subject of environmental education within higher education was 
also one of the key discussion points at the United Nations Climate Change 
Conference in Copenhagen, Denmark, held in December 2009 (The Danish Ministry 
of Education 2009). 
 
From the host of conferences and declarations dealing with environmental 
education, it is clear that a heightened awareness exists of the role that HEIs can 
and should play in sustainable development. The true potential of HEIs in this regard 
is encapsulated in their ability to adapt their curricula so as to facilitate environmental 
education and thus, prepare an environmentally literate citizenry. However, the 
question still remains: has this increased awareness and recognition been 
transferred into tangible action, in terms of curriculum development and if so, how 
effective has this been in developing the capacities needed to meaningfully address 
sustainability issues? In this study a desk research will be conducted to determine 
the extent to which environmental education has been integrated into the curricula of 
Business/Commerce/Economic faculties and business schools in South Africa. A 
theoretical model will also be developed to test how effective existing NMMU 
curricula are at developing environmentally literate students. 
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Given the complex nature of environmental issues and the far reaching effects of 
such issues, there has been little agreement when defining key concepts to address 
these issues. This is unfortunately also the case with environmental education. The 
next section will provide various definitions adopted by different stakeholders of 
environmental education. 
 
2.3.2 Defining environmental education 
As mentioned in Chapter One, before attempting to understand the concept of 
environmental education, one should consider a range of related topics which have 
influenced the way environmental education is viewed. These concepts are 
sustainability, sustainable development and sustainable living. 
 
Sustainability has been used to describe varied concepts such as yields of 
renewable natural resources, crop yields, agricultural practices, development, 
ecosystems, communities, societies, living, and even the entire Planet. However, 
these uses of sustainability have resulted in diverse interpretations that often are 
conflicting (Le Grange 2003:91). A commonality in all these interpretations is the 
focus on harmonising environmental, social and economic imperatives with the aim 
of preserving vital natural and socio-economic resources. 
 
The concept of sustainable development, on the other hand, can be traced back to 
German forest management practices during the 19th century, but was only 
popularised in the 1980s, mainly as a result of the Brundtland Commission (Loubser 
2005:45). Sustainability, according to the Brundtland Commission, strives not only 
for environmental protection, but also social and economic welfare of individuals now 
and in the future. According to Le Grange (2003:91) the concept of sustainable 
development requires change and compromise from everyone. This author stated 
that sustainable development is a unique way of thinking that enables society to 
move from Western approaches toward the environment to new emerging 
environmental paradigms.  
 
Through the efforts of a number of international organisations such as IUCN, UNEP, 
WWF and UNESCO another term, namely sustainable living, was coined and 
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published under the title of „Caring for the earth: a strategy for sustainable living‟. 
This was done in an effort to move away from the term sustainable development by 
proposing that governments, industries and households need to live by a new world 
ethic of sustainability. The ethic comprises eight core values that can be placed in 
two categories; ecological sustainability (people and nature) and social justice 
(people and people). These eight core values include interdependence, bio-diversity, 
living lightly on the earth and interspecies equity, valuing basic human needs, human 
rights, participation and intergenerational equity (Le Grange 2003:92). 
 
The relationship between environmental education and the preceding concepts is 
ingrained through the need for natural resource conservation on the one hand and 
economic and social development needs on the other (Le Grange 2003:91). 
According to Loubser (2005:35) environmental education has been inseparable from 
considerations for social, economic and political, as well as ecological factors, which 
yet again emphasises its interrelatedness with the concept of sustainability. These 
authors stated that the concept of environmental education has developed from a 
fairly basic understanding of the relationships between humans and nature to a more 
intricate interpretation of human interactions with all aspects of the local and 
international environment on a biophysical and social basis.  
 
Similarly, Hungerford (2010) argued that in the 1970s educational endeavours 
related to the natural environment and conservation issues were still only the subject 
matter of nature studies, conservation education and outdoor education. Ecology 
education, population education, and pollution education was also gaining interest 
during this period. However, with a growing public interest in land-use management, 
threatened and endangered species, human population growth, solid waste 
management, and energy use and production, a number of paradigm shifts took 
place regarding what environmental education should entail. With time, interest 
shifted to include biodiversity education, sustainable development education and 
climate change education in environmental education (Hungerford 2010).  
 
This shift in thinking ultimately led to a more complex understanding of 
environmental education formulated at an international workshop on environmental 
education in Belgrade in 1975. The Belgrade Charter consequently characterised 
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environmental education as a participatory process that has the potential to develop 
individuals that have the knowledge, skills, motivation and commitment to take action 
both individually and collectively to address current environmental issues as well as 
preventing future ones (The Belgrade Charter 1975). 
 
According to Potter (2010) the Environmental Protection Agency in the United States 
defined environmental education as “increasing public awareness and knowledge 
about environmental issues and providing the skills necessary to make informed 
environmental decisions and to take responsible actions”. Based on objective and 
scientifically accurate information, environmental education does not promote a 
particular viewpoint or course of action. It rather teaches individuals how to consider 
various sides of an issue through critical thinking and enhances the problem-solving 
and decision making skills of individuals (Potter 2010). 
 
A concept that has sprouted from the link between environmental education and 
sustainability is „education for sustainable development‟. Asmal (2002:25) arguedthat 
this concept should not be constrained to the transmission of knowledge and skills, 
but that it ought to encompass learning on “how to obtain and combine the 
knowledge that equips us, individually and collectively, to forge a sustainable 
coexistence with social and ecological environments”. Asmal (2002:25) went on to 
describe „education for sustainable development‟ as an enhanced, active and 
purposeful human agency that is underpinned by values consistent with advancing a 
better existence for all. According to Thomas (2004:35) education for sustainability, 
contains several aspects, namely: 
 The need to accept the probability of survival of species; 
 An attitude of care or stewardship with particular emphasis on life and its 
preservation; 
 The knowledge necessary to comprehend inter-relatedness, of disciplines and of 
the disparate parts of personality: intellect, hands and, heart; and 
 The practical competence required to act on the basis of knowledge and feeling. 
 
Given mounting international attention to sustainability and sustainable development, 
Strife (2010) claimed that several countries (Australia, New Zealand, Germany and 
the UK) have moved from the notion of environmental education to „education for 
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sustainability‟. Furthermore, many educators now prefer the term „education for 
sustainability‟ over „environmental education‟. These educators view education for 
sustainability as providing a democratic means of promoting values by emphasising 
problem solving and critical thinking skills as important ways to encourage students 
to become engaged environmental citizens and decision makers. 
 
Despite the long history of environmental education and education for sustainability, 
precise definitions for both concepts still remain elusive. Blurred lines between the 
concepts have resulted in much confusion and inconsistencies. This study will focus 
on environmental education as a subset of sustainability and will view environmental 
education as a process that aims to develop an environmentally literate population 
that will conserve the natural environment in order to preserve environmental, social, 
economic and political stability which in turn will provide future generations with an 
opportunity for a healthy and safe existence. Consideration will thus only be given to 
the ecological/environmental aspects of „education for sustainable development‟ as it 
influences social, economic and governance issues that this concept also addresses. 
 
To give more substance to the definition of environmental education, the following 
section will provide an overview of the goals of this concept. 
 
2.3.3 Goals of environmental education 
Environmental education can be seen as rooted in a philosophy that the quality of life 
(in terms of health and socio-economic welfare) and the quality of the natural 
environment are directly related and each individual is thus responsible for ensuring 
environmental quality. The creation of an environmentally literate citizenry is thus an 
important aim/outcome of environmental education. It is further noted that 
environmental literacy is a prerequisite to maintaining and improving the quality of 
the natural environment (Loubser et al. 2001:3).  
 
Given that the quality of life and the quality of the natural environment are directly 
related and that each individual is responsible for maintaining the latter, the creation 
of an environmentally literate citizenry can be viewed as an important aim of 
environmental education. 
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The Belgrade Charter (1975) states that the goal of environmental education is “to 
develop a world population that is aware of, and concerned about, the environment 
and its associated problems, and which has the knowledge, skills, attitudes, 
motivations and commitment to work individually and collectively towards solutions 
of current problems and the prevention of new ones.” This overarching goal is 
supported by a number of objectives, namely: 
 To create awareness: to help individuals and social groups acquire an 
awareness of and sensitivity to the total environment and its allied problems. 
 To disseminate knowledge: to help individuals and social groups acquire a 
basic understanding of the total environment, its associated problems and 
humanity‟s critically responsible presence and role in it. 
 To foster a new attitude: to help individuals and social groups acquire social 
values, strong feelings of concern for the environment and the motivation for 
actively participating in its protection and improvement. 
 To develop skills: to help individuals and social groups acquire the skills for 
solving environmental problems. Furthermore, to help individuals and social 
groups evaluate environmental measures and education programmes in terms of 
ecological, political, economic, social, aesthetic and educational factors. 
 To increase participation: to help individuals and social groups develop a sense 
of responsibility and urgency regarding environmental problems to ensure 
appropriate action to solve those problems. 
 
The Tbilisi Declaration (1977) endorsed more concise, but similar, goals of 
environmental education. These goals were to foster clear awareness of, and 
concern about, economic, social, political and ecological interdependence in urban 
and rural areas; to provide every person with opportunities to acquire values, 
attitudes, commitment and skills to protect and improve the natural environment; 
and to create new patterns of behaviour of individuals, groups and society as a 
whole towards the natural environment. 
 
Most descriptions of „effective‟ environmental education not only highlight the 
importance of understanding environmental concerns, but also the responsibility of 
human beings, individually and collectively, to take appropriate action to address 
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these concerns. In line with this type of thinking, Venkataraman (2008) lists the 
following goals of environmental education: 
 providing a working knowledge of environmental issues; 
 providing specific knowledge of approaches to address those issues; 
 developing the ability to make appropriate decisions; and 
 imparting certain affective qualities (attitudes) that make people care about and 
pay more attention to environmental conditions. 
 
From the above discussions on the definition and goals of environmental education, 
a number of common threads can be identified. These common threads are the 
desire to impart knowledge, develop skills and foster values that will lead to more 
environmentally friendly decisions and actions. As such, this study will endeavour to 
empirically test which ecological and business knowledge, „green‟ management 
skills, environmental values and pro-environmental behaviours NMMU business 
students exhibit and whether or not these ecological and business knowledge, 
„green‟ management skills, environmental values and pro-environmental behaviours 
are required by potential employers of these students. The theoretical framework 
which forms the foundation for the study is also based on the assumption that certain 
ecological and business knowledge, „green‟ management skills and environmental 
values are needed to act more environmentally friendly. 
 
However, it should be noted that developing countries face pressing socio-economic 
problems. This is true in the case of South Africa where illiteracy, poverty and 
unemployment are rife. Thus, the researcher is of the opinion that in such a context, 
it could be more important to focus environmental education efforts on creating 
awareness and increasing knowledge in the short term and fostering positive 
environmental attitudes that will lead to better environmental practices in the longer 
term. A study among 697 South African university students lends further credence to 
the researcher‟s focus on environmental education: the study revealed that the 
pursuit of environmental missions (as a career motivator) was more important than 
the pursuit of social missions (Viviers, Solomon & Venter 2011:40). 
 
The preceding sections provided a definition and suggested goals of environmental 
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education. The following section will now provide a discussion on the various 
sources of environmental education. 
 
2.3.4 Sources of environmental education 
According to Holt (2003) an awareness and knowledge of the natural environment 
may arise from a variety of sources and may influence an individual‟s actions (see 
Figure 2.2). During each person‟s lifetime they receive an unstructured, informal 
education arising from their passive interaction with environmental education that 
stems from family, media and social interactions. It is important to recognise the role 
school-based environmental education and the informal educational role of the 
media may have had in the burgeoning awareness of environmental issues in 
society (SADC Regional Environmental Education Programme 2010). Other 
structured and formal inputs are provided by „green‟ curriculum exposure which 
occurs in the prescribed school-based environmental curriculum and later in 
discipline specific, environmental education modules/programs offered at HEIs. 
 
Another source of environmental knowledge is obtained through corporate 
environmental education. As in the case of structured environmental education, this 
source may vary depending upon each company an individual either works for, or 
has interaction with as a consumer or supplier. The values and agenda of the 
corporate entity (often publicly displayed in their mission statements) shape the 
education that is received from the corporate world (Holt 2003). In the opinion of the 
researcher, the types of products/services offered by a business will also affect the 
environmental education needed in a corporate environment. 
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Figure 2.2: The sources of environmental education and training 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Holt (2003:325) 
 
An additional source of environmental education, but not included in Holt‟s model is 
through religious teachings. Abu-Hola (s.a.) emphasised the importance of religion in 
fostering positive environmental values. Numerous studies provide psychological 
evidence linking individual‟s environmental behaviour with their religious beliefs. The 
results of these studies are consistent: religion does not foster negative 
environmental behaviour. In a few cases religious teachings actually promote the 
protection of the natural environment (Winett 1983; Wolven 1991; Stern 1992; 
Lutzenhiser 1993; Stern & Dietz 1994; Eckberg & Blocker 1996). Religion that makes 
no difference could be considered negative, since at least some formal religious 
education programs teach that humans are charged with the responsible 
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management of God‟s creation (Caldecott 1996). Table 2.2 provides a summary of 
extracts from The Qur‟an and The Bible (two of the most popular religious 
scriptures). 
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Table 2.2: Examples of environmental values proposed in religion 
Ethical principle Evidence 
Stewardship 
 
"And we have given you [humans] mastery over the earth and appointed 
for you therein a livelihood...." 
"The Lord God took the man and put him in the Garden of 
Eden to work it and take care of it." 
Preservation and 
protection of 
creation in all its 
forms 
 
The reason for conserving the environment is that the environment is 
God's creation. The creation of this earth and all its natural resources is a 
sign of His wisdom, mercy, power, and His other attributes and therefore 
serves to develop human awareness and understanding of the Creator. 
Muslims should protect and preserve the environment because by doing 
so they protect God's creatures, which pray to Him and praise Him. 
"Work not corruption in the earth after it has been set in order, and call on 
Him in fear and hope. Surely the mercy of God is near to those who act 
with excellence."  
"The seven heavens and the earth, and all beings therein, declare His 
Glory. There is not a thing but celebrates His praise, and yet you 
understand not how they declare His Glory." 
"You must keep my decrees and my laws.... And if you 
defile the land, it will vomit you out as it vomited out the 
nations that were before you." 
"You shall not pollute the land in which you live.... You shall 
not defile the land in which you live, in which I also dwell; 
for I the LORD dwell among the Israelites." 
 
Respect for the 
privileges of other 
species  
 
"There is not an animal in the earth, nor a flying creature, flying on two 
wings, but they are communities like you."  
"...there is no Muslim who plants a tree or sows a field from which a 
human, bird, or animal eats, but it shall be reckoned as charity." 
"If you besiege a town for a long time, making war against 
it in order to take it, you must not destroy its trees by 
wielding an ax against them. Although you may take food 
from them, you must not cut them down. Are trees in the 
field human beings that they should come under siege from 
you?" 
If a bird's nest chance to be before thee in the way in any 
tree, or on the ground, whether they be young ones, or 
eggs, and the dam sitting upon the young, or upon the 
eggs, thou shalt not take the dam with the young. 
Using no more than 
what is necessary  
 
Prophet Muhammad instructed one of his companions not to waste 
water, even when performing the religiously mandated ablutions. He said: 
"Even if you take the ablutions in a fast-flowing river, do not waste the 
water."  
"...and do not waste in excess, for God loves not those who waste."  
 
 
Source: Researcher‟s own construct based on the Qur‟an and the Bible. 
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It is clear from Table 2.2 that both Islam and Christianity advocates the protection of 
the natural environment and can be an influential source of environmental education 
that affects the individual‟s value system. However, this research will only focus on 
higher education‟s role in facilitating environmental education. 
 
Given the importance of formal education in environmental education the following 
section will highlight the role of HEIs in developing an environmentally literate 
citizenry.  
 
2.4 HEIs AND ENVIRONMENTAL EDUCATION 
As mentioned earlier, the contemporary environmental movement started within 
higher education. Universities can contribute towards a more sustainable future by 
going about their daily activities in a more environmentally friendly manner. However, 
the real value of universities can be harnessed in preparing students that have the 
necessary environmental knowledge, skills and values that will enable them to act in 
ways that promote sustainability.  
 
Thus, according to Figure 2.3, an integrated approach is needed that entails 
„greening‟ the teaching and learning, research, operations and community 
engagement of the university. 
 
This view is shared by Cortese (2003) and Holt (2003). These authors proclaim that 
societal and institutional awareness of the need for sustainability has shaped the role 
universities have to play in developing an environmentally literate graduate 
population. The research universities undertake to develop tools and techniques for 
environmental management should integrate ideas about nature and society into 
their curriculum. As a result of numerous international conferences and declarations 
(see Section 2.3.1) a general consensus has emerged among various stakeholders 
that emphasises the pivotal role of HEIs in achieving the goals of sustainable 
development (Asmal 2002:24; Matsuura 2002:27). 
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Figure 2.3: Higher education modeling sustainability as a fully integrated 
system  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Cortese (2003:18) 
 
Le Grange (2003) furthermore stated that more than the inclusion of environment 
related topics into curricula is needed. He suggested that students learn by doing 
and that community service-based learning offers this potential. With respect to 
environmental sustainability, students can collaboratively work with local 
communities, community-based and non-governmental organisations involved with 
issues related to this cause. This approach could assist students to appreciate the 
enormity and complexity of issues related to sustainability and that environmental 
problems are viewed differently by different interested parties in society. For 
example, Unity College in the USA has developed an entire curriculum around the 
study of one place, Lake Winnecook. The Unity community was concerned about the 
water quality of the lake. The college‟s community service office took the lead in 
creating a cross-disciplinary program that involves courses and students from all 
areas of the college as well as community members and organisations (Cortese 
2003). 
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The issue of sustainability demands that HEIs be forward-looking and practical in 
providing the environmental knowledge, skills and technologies society will require in 
the future (Zietsman & Pretorius 2006:691). HEIs have unique academic freedom, 
the critical mass and diversity of skills to develop new ideas, comment on society 
and its challenges, and engage in bold experimentation in creating more sustainable 
lifestyles (Cortese 2003). Furthermore, to fulfil a vision as „centres for innovation‟ 
HEIs cannot respond to the needs experienced in the past, but should to some 
extent predict and prevent possible problems in the future. Therefore, HEIs which 
strive to ensure environmental sustainability should pursue teaching and learning 
endeavours that cultivate as many as possible of the qualities of the ideal 
environmental management professional of the future (Zietsman & Pretorius 
2006:692). 
 
Cortese (2003) also argued that HEIs are „anchor institutions‟ for economic, social, 
political and environmental developments in most of their communities. He continued 
by stating that HEIs can play an important part in making the vision of an 
environmentally sustainable future a reality, but this role is often overlooked. HEIs 
also prepare most of the professionals who develop, lead, manage, teach, work in, 
and influence societal institutions, including the most basic foundation of primary and 
secondary education. Furthermore, Sherren (2006:401) suggested that critical, 
liberal education should meet the needs of „education for sustainability‟, including 
cosmopolitan philosophies and contexts, inter-disciplinary and collaborative learning 
methods, and civics for the empowerment of change agents. According to Le Grange 
(2003) education that uncritically accepts existing social structures and hierarchies, 
and thus perpetuate elitism, injustice, class and gender inequalities, privileges and 
economic growth at the expense of environmental degradation will not ensure a 
sustainable future for all. The liberal progressive orientation sees education as 
preparation for life and emphasises individual excellence and achievement. 
 
Cortese (2003) elaborated by saying that the change in mind-set necessary to 
achieve the vision for a sustainable future requires a long-term effort to transform 
education at all levels. Despite the efforts of many individuals and groups within the 
formal educational system, education for a just and sustainable world is not a high 
priority. “Indeed, it is the people coming out of the world‟s best colleges and 
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universities that are leading us down the current unhealthy, inequitable, and 
unsustainable path” (Cortese 2003:16). Cortese further stated that only a few 
architecture schools have made sustainable design a foundation of education and 
practice and that the same is true for the education of virtually every intellectual 
discipline and profession.  
 
Despite the recent attention to and action from HEIs (see Chapter One) in ensuring 
the sustainability of the planet, some risk aversion and resistance to change still 
remains within the higher education community. Cortese (2003) argued that this 
anxiety within higher education is due to the fact that “a deep cultural shift - the most 
difficult to achieve - but one of the most important leverage points for institutional 
transformation” is needed. Thomas (2004:38) stated that most Australian universities 
(and elsewhere in the world) have moved notably towards more environmentally 
sustainable practices in recent years. However, with regard to curriculum adaptation, 
a slight majority of Australian institutions have responded with the same vigour. 
 
Le Grange (2008) also stated that knowledge in universities has traditionally been 
organised according to and produced through/in disciplines. This author further 
claimed that “if higher education is to engage critically and creatively with the 
complexity of sustainability discourses then it has to overcome the structures of 
disciplinary knowledge”. Cortese (2003) supported this notion by stating that 
“compartmentalised knowledge without connection to larger system interactions 
results in viewing many interdependent challenges as separate, hierarchical, and 
competitive. The net results are often unintended narrow, ineffective solutions, or 
even worse, ones that are more harmful to people and the environment in another 
place or another time.”  
 
In addition, Zietsman and Pretorius (2006:700) purported that South Africa's 
progressive environmental legislation demands a new type of innovative thinking and 
an inter-disciplinary approach in which real-world problems are tackled in an 
integrated manner. These authors suggested that HEIs in South Africa need to take 
up this challenge and respond innovatively in terms of curriculum design and the 
development of undergraduate learning programmes (not only at postgraduate 
level). This would promote a generalist approach that makes students aware of the 
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connections and links across different disciplines. This view is strongly supported by 
the researcher of the present study and seen as critical if local HEIs are to be 
effective in facilitating environmental education. 
 
Thomas (2004:33) argued that the situation is not entirely negative. Some graduates 
are becoming environmentally literate through specialised programmes, such as 
environmental science, environmental engineering and environmental studies. 
 
In this study attention will only be given to South African HEIs; how they, and more 
specifically Business/Commerce/Economic faculties and business schools 
incorporate environmental considerations into their curricula. Cognisance is also 
taken of the importance of creating an environment through „green‟ operations and 
engagement with the community for effectively facilitating environmental education. 
Strife (2010) reported a number of health, learning, social and even psychological 
benefits among secondary and primary school children due to the implementation of 
„green‟ practices at the schools. This author cited numerous studies that indicate 
improvements in cognitive skills and motor coordination; increased concentration 
and attention spans; mitigation of childhood stress that can lead to depression; 
improvement of language and communication abilities, which cultivate positive social 
relationships; the eradication of bullying and violent behaviour among the youth; as 
well as improved academic performance. The benefits that have been associated 
with „green‟ surroundings in secondary schools are of particular importance for HEIs 
as this will ensure that prospective students will be of a high quality and will thus 
perform better at tertiary level. 
 
Cortese (2003) stated that learning and the benefit to society of higher education 
forming partnerships with local and regional communities could help make them 
socially vibrant, economically secure, and environmentally sustainable. As 
mentioned earlier, HEIs have an obligation to support local and regional 
communities, but most importantly, HEIs should prepare graduates able to deal with 
the  changing environmental landscape. 
 
A pilot study on the perceived importance of environmental education at NMMU 
found that students and academics highly valued the integration of selected 
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environmental management topics into existing modules as well as the development 
of dedicated environmental management modules (Lillah & Viviers 2010:45). Table 
2.3 presents a ranking of the perceived value of selected „green‟ topics based on 
student and academic responses. 
 
Table 2.3: Rankings of the perceived value of environmental management 
topics  
 STUDENTS ACADEMICS 
Ranking 
Environmental 
management topics 
to be integrated into 
EXISTING modules 
Environmental 
management topics 
to be developed into 
DEDICATED 
modules 
Environmental 
management topics 
to be integrated into 
EXISTING modules 
Environmental 
management topics 
to be developed into 
DEDICATED 
modules 
1 „Green‟ design and 
construction 
„Green‟ design and 
construction 
„Green‟ design and 
construction 
„Green‟ design and 
construction 
2 Environmental law Environmental law Ecological ethics Environmental law 
3 „Green‟ IT Ecological ethics „Green‟ IT Ecological ethics 
4 
Ecological ethics „Green‟ IT Environmental law 
Environmental 
economics 
5 Environmental 
journalism 
Environmental 
journalism 
Environmental 
economics 
„Green‟ IT 
6 Environmental 
economics 
Environmental 
economics 
Environmental 
reporting (accounting) 
Environmental 
reporting (accounting) 
7 Environmental 
reporting (accounting) 
Environmental 
reporting (accounting) 
Environmental 
journalism 
Environmental 
journalism 
 
Source: Lillah & Viviers (2010:45) 
 
The most valued topics were „green‟ design and construction, environmental law 
and ecological ethics. „Green‟ design and construction include issues of climate 
design, choice of materials, construction techniques, passive and hybrid strategies, 
resource efficiency and reduction of impacts on the natural environment (Altomonte 
2009). Environmental law typically deals with topics such as the Constitution and 
the National Environmental Management Act (No 107 of 1998), international 
environmental law, water law and the environment as well as the implementation and 
administration of environmental law (Bell & McGillivray 2006).  
 
Sideris (2003) stated that ecological ethics typically includes discussions on wildlife 
management, concerns over deforestation, global warming, loss of biodiversity, 
overpopulation, and in some cases, the treatment of farm and laboratory animals. 
„Green‟ IT involves purchasing energy efficient IT equipment, reducing the amount 
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of energy consumption in data centres, and on networks and servers, buying 
hardware that is made from environmentally friendly components and properly 
disposing of hardware (Velte, Velte & Robert 2007). 
 
Environmental journalism centres on methods to equip students with the 
necessary knowledge and skills to encourage public participation in discussions of 
environmental policies. It also deals with disseminating environmental information 
through mass media campaigns so that this information can be used in decision 
making at all levels within society (Russo 2002).  
 
Environmental economics focuses on the need to re-establish the disciplinary ties 
between ecology and economics, the difficulties associated with assigning ownership 
to environmental resources, the trade-off between environmental degradation and 
economic goods and services as well as the ineffectiveness of the market in 
allocating environmental resources. Other topics typically addressed in an 
environmental management course include assessing the monetary value of 
environmental damage, the macroeconomic effects of environmental regulations and 
other resource conservation policies; the limits to economic growth and ethical and 
moral imperatives for environmental resource conservation (Hussen 2004).  
 
According to Das, Sen and Pattanayak (2008) „green‟ reporting (accounting) (one 
of the topics seen as least important by students and academics) involves the 
disclosure of all types of relevant environmental information like qualitative 
information (e.g. environmental objectives, policies, and compliances), quantitative 
information (e.g. emissions, toxic releases, pollution levels, and consumption of 
scarce natural resources) and financial information (e.g. environmental costs, 
benefits, assets, and liabilities). 
 
The pilot study furthermore revealed that academics at NMMU were generally willing 
to present „green‟ modules. Several did however call for training to improve their 
knowledge on selected environmental management topics that relate to their subject 
area. 
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Although environmental issues are often discussed as part of the broader 
sustainability debate at HEIs, the focus of this research is purely on „green‟ topics.  
 
As mentioned before the role of higher education in ensuring a sustainable society 
should not be underestimated and therefore universities, and more specifically 
Business/Commerce/Economic faculties and business schools, have to adapt their 
curricula to better prepare graduates with the knowledge, skills, competencies and 
commitment to mitigate the impact of business organisations on the natural 
environment in the future.  
 
Zietsman and Pretorius (2006:700) stated that environmental managers should be 
equipped with the knowledge, skills and values needed to blend the different inputs 
from the biophysical and human spheres, and to think through the implications of 
their decisions. These authors argued that environmental managers should also take 
uncertainties into account, accommodate different perspectives on a subject and 
account for the unpredictability of human behaviour. The onus is thus on HEIs to 
develop professionals who can sensitively facilitate, cautiously make, and 
knowledgeably support decisions in the increasingly ambiguous and nebulous 
frameworks of environmental sustainability. 
 
Sibbel (2009:68) stated that the focus of education for sustainability has 
predominantly been to educate consumers so as to influence their consumption 
patterns and effectively manage waste globally. This author suggested that future 
professionals and leaders are in a much better position to influence social and 
economic behaviour and thus the focus of environmental education should rather be 
on developing these groups to manage resources, educate civil society and design 
options that are more sustainable. 
 
HEIs have a clear role to play in developing an environmentally literate citizenry and 
it is suggested that Business/Commerce/Economic faculties and business schools 
take the lead in this endeavour. The following sections will discuss the different 
approaches that HEIs can adopt to facilitate environmental education. 
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2.4.1 Approaches to facilitating environmental education in HEIs 
According to Sherren (2006), two approaches exist to incorporate sustainability 
topics into tertiary qualifications. Firstly, ensuring that all qualifications (however 
specialised) produce environmentally literate graduates and secondly, to produce 
some environmental specialists. Ideally, an HEI should adopt an approach that takes 
into consideration the nature and strategic intentions of, as well as the conditions in 
which, that particular institution operates. Existing curricula are also an important 
point of departure when making decisions on the most appropriate approach to 
facilitate environmental education. In the context of this study, the focus is on the 
development of environmentally literate graduates, i.e. all business qualifications at 
NMMU should develop environmentally literate graduates. 
 
Thomas (2004:40) suggested that there are three broad pedagogical models for the 
incorporation of environmental discussions into curricula. Firstly, educators can 
include some environmental issues and material in existing modules of a 
programme. Secondly, a separate module that deals specifically with environmental 
matters can be developed and offered. Thirdly, environmental issues and discussion 
can be integrated into all modules so that an environmental understanding is 
developed in the context of the discipline, the programme, and the learning material. 
 
Thomas (2004:45) continued by placing the three pedagogical models mentioned 
above in the contexts that they are used in. The author suggested that programmes 
attempting to introduce environmental discussion utilise the first two approaches 
(including environmental topics in existing modules and having separate dedicated 
environmental modules). The third approach (integrating environmental topics in all 
modules) is usually reserved for specialist environmental programmes.  
 
A review of modules offered at NMMU, supports Thomas‟ suggestion. As indicated in 
Table 2.1, twenty modules containing the word „environmental‟ in the module title 
were offered in 2009.  
52 
Table 2.4: NMMU modules containing the word „environmental‟ in the title 
Faculty  Modules 
Science 
Environmental planning I (GEN1110) 
Environmental pollution – Waste and water II (GWW2110) 
Environmental pollution – Air and noise III (GAN3110) 
Society and environment (GEN212) 
Environmental resource management (GEN313) 
Human environmental interaction (GEN401) 
Environmental impact studies (GEN402) 
Environmental management (BOT440) 
Environmental management III (FEM3110) (George campus) 
Environmental studies (GEN312) 
Environmental management (MEA5120)  
Engineering, the built 
environment and 
information technology  
Environmental management for engineers (Theory) (CEEM4A1/2)  
Environmental engineering 4 (EEN4112) 
Environmental management (KEM510) 
Building science (Environmental services 1A) (KES111) 
Business and economic 
sciences  
Health, safety and environmental management (EHS201)  
Environmental economics (ECO400)  
Law Environmental law (JJN441)  
Arts Social and environmental issues (SSS201) 
Education  Health and environment (PFSH203) 
 
Source: Lillah & Viviers (2010:5) 
 
The majority of these modules were offered in the Science faculty. Students and 
academics however indicated that discussions on „green‟ topics were not only 
restricted to these modules, but were also addressed in modules such as Business 
Management, Tourism, Human Movement Sciences and Life Orientation (Lillah & 
Viviers 2010:8). The syllabi of the modules in Table 2.1 are contained in Annexure D. 
 
Furthermore, a desk review, which was conducted at the 23 South African HEIs, 
revealed that most management/economics/commerce faculties and business 
schools in the country mainly used the second approach described by Thomas 
(2004:37) to integrate environmental education into their curricula. Thus, separate, 
specialised modules on environmental issues were identified in most cases during 
the desk review. More details on these modules and qualifications will be provided 
later in this chapter. 
 
Vincent and Focht (2009), who conducted a study to identify environmental 
programme managers‟ perspectives on curriculum development, distinguished 
between four views on environmental education facilitation, namely the 
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environmental citizen perspective, the environmental problem solver perspective, the 
environmental scientist perspective and lastly, the environmental integrator 
perspective. These perspectives were categorised according to curriculum design, 
curriculum breadth versus depth and core competencies.  
 
The environmental citizen perspective‟s orientation towards curriculum design 
focuses on training students to be environmentally aware citizens who can be 
effective environmental advocates in whatever career they choose and disregards a 
professional orientation towards environmental education. This is evident by their 
opposition to the involvement of constituencies outside the academy. In terms of 
curriculum breadth versus depth, environmental citizens support curricular breadth 
that includes the natural sciences, the humanities, and political and social aspects of 
environmental problems.  
 
This perspective is thus in favour of inter-disciplinary curricula with a strong focus on 
social sciences particularly policy, law, and economics along with sociology. This 
means that core competencies need to be flexible so as to adapt to the rapidly 
evolving environmental field, permit reactive design of programmes, and that ensure 
programmes remain broad and inclusive. 
 
On the other hand, the environmental problem solver perspective advocates training 
environmental professionals to solve environmental problems that have the ability to 
draw upon insights and tools from all relevant disciplines to address complex 
environmental issues. Therefore this perspective strongly supports external 
constituency involvement in curriculum design and programme flexibility to allow 
programmes to respond to changing marketplace conditions and evolving 
environmental problems through internships, service learning, and other types of 
collaboration. The environmental problem solver prefers curriculum breadth over 
depth with an emphasis on inter-disciplinary skills. They stress the importance of the 
ethical, historical, and cultural contexts of environmental issues and perceive 
business, engineering, and decision sciences as important components of 
environmental curricula. They do not attach a great deal of value to science literacy.  
As with the environmental citizen perspective, environmental problem solvers reject 
the idea of a foundation of knowledge and skills is central to understanding and 
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solving environmental problems. However, they support defining core competencies 
given they are sufficiently flexible and dynamic to adapt to the constantly evolving 
environmental field. 
 
The environmental scientist perspective‟s orientation to curriculum design aims to 
train specialists, especially scientists and engineers. Less emphasis is placed on the 
anthropocentric nature of environmental problems. More value is placed on decision 
science, engineering, and business and less external constituency involvement is 
advocated. An inter-disciplinary curriculum is favoured with emphasis on curriculum 
depth rather than breadth. Unlike the other perspectives, strong support is given to 
establishing a universal core grounded in the natural sciences.  
 
The environmental integrator perspective aims to ensure that environmental 
programs provide students with the breadth of knowledge and critical 
thinking/synthesis skills required to understand the complex environmental issues. 
This will enable students to effectively devise and initiate innovative solutions for 
solving environmental problems. The environmental integrator believes in the 
professional orientation of programmes. With regard to curricular breadth versus 
depth, environmental integrators support curricular breadth with an emphasis on 
disciplinary synthesis and the human dimensions of environmental issues. This 
implies that humanities and social sciences are as important as natural sciences. 
However, less emphasis is placed on business and engineering, and science literacy 
is moderately important. The environmental integrator does not believe in distinct 
boundaries for environmental programmes. They prefer a flexible, dynamic set of 
core competencies as long as they are adaptable enough to allow for programme 
evolution and creativity. 
 
The researcher is of the opinion that the environmental problem solver perspective is 
the most appropriate approach for environmental education in Business/Commerce/ 
Economic faculties and business schools. This approach will enable these faculties 
and business schools to equip students with the necessary knowledge and 
awareness of environmental problems and provide them with the skills to address 
these problems by making informed decisions and taking appropriate action.  
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What is interesting to note is the absence of the impact of an individual‟s values on 
his/her decisions and ultimately, actions towards the natural environment. Given the 
lack of emphasis of values in the approaches mentioned above, the researcher 
incorporated values as one of the independent variables in the theoretical 
framework. This is even more important in the light of criticisms against business 
education and it‟s correlation with unethical behaviours (Elegido 2009:16). Further 
elaboration on the reaction of business schools will be provided later in Section 2.6 
of this chapter. 
 
2.5 CHALLENGES IN FACILITATING ENVIRONMENTAL EDUCATION 
Universities in general have started to embrace environmental education. However, 
progress in environmental education has been uneven with no one country 
displaying all the dimensions of education for sustainable development and no 
country integrating education into all aspects of its sustainable development plan 
(Fien 2002:75). Among the challenges at national level are: 
 Better integrating „education for sustainable development‟ into the sustainable 
development policies of governments. 
 Better integrating „education for sustainable development‟ as a framework for 
education policies. 
 Developing and implementing policies, guidelines and strategic plans on 
„education for sustainable‟ development more widely. 
 Addressing issues of governance to improve coordination between ministries of 
education and ministries of environment, natural resources and agriculture. 
 Emphasising education for sustainable development in non-formal and formal 
education. 
 Strengthening institutional capacity building and professional development 
processes for improved planning and implementation of „education for 
sustainable development‟. 
 Increasing monitoring, evaluation and reporting of sustainable development 
education initiatives and their outcomes and impacts. 
 Increasing attention to the sustainability of initiatives so that policies, 
programmes and initiatives are embedded in long-term education plans and 
financial arrangements. 
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Venkataraman (2008) also claimed that, as citizens are becoming increasingly aware 
of environmental problems, the challenge for environmental education remains to 
promote a sense of responsibility and environmental stewardship. Awareness of 
environmental issues plays a pivotal role indeed, but it does not guarantee action. 
He argued that “much still remains to be done to find the most effective ways to 
teach about the environment and impart personal responsibility and action”. The 
challenge for business educators is thus to teach students to balance the need to 
modernise and grow the economy without degrading the environment.  
 
Furthermore, as the higher education community attempts to become more involved 
in integrating environmental stewardship at all levels, it will also be vital to assess 
whether graduates are translating their education into their lifestyles and work 
practices. Thus, adjustments to curricula to teach practical problem solving skills are 
needed. According to Venkataraman (2008) curricula have to be practical and 
include in- and out-of-class activities to motivate personal responsibility and 
emphasise the impact of human consumption patterns on the natural environment. 
Additional complicating matters relate to the need for studies that evaluate the 
efficacy of environmental literacy programmes. 
 
The complexity of the environmental debate and language used to discuss 
environmental education is also constantly shifting, making the literature inaccessible 
to practitioners, and the dominance of case-study methodology makes meaningful 
generalisation difficult (Zietsman & Pretorius 2006:700). These authors held that the 
traditional reductionist approach, with a focus on specialisation within forbidding 
discipline boundaries, does not suffice any longer. The researcher strongly supports 
the notion of an inter-disciplinary approach to environmental education and believes 
more integration is needed across disciplines.  
 
Responses from a recent survey conducted at the NMMU suggested that obstacles 
to promoting environmental education at this university relates to a lack of 
knowledge of „green‟ topics among academics, time constraints, credit value limits 
and excessive workloads for both staff and students (Lillah & Viviers 2010:62; D. 
Berry, pers. comm., 30 March 2010; N. Dorfling, pers. comm., 17 March 2010). 
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These obstacles ought to be addressed by the university‟s management as students 
and staff attached a great deal of value to integrating environmental education into 
NMMU curricula – particularly as it pertains to the integration of „green‟ topics into 
existing and dedicated modules (see Table 2.3). 
 
Furthermore, Holt (2003) suggested the following as the main constraints to teaching 
sustainability specifically in a business school setting: 
 Student bodies are culturally very diverse in general. This also means that 
perceptions of the importance and relevance of environmental issues may differ. 
It is also very difficult to predict what their previous environmental education may 
be. 
 Most students will probably not be involved at the onset of their careers in an 
environmental project in the workplace, although they will perhaps be exposed in 
some way to the corporate environmental policy. Therefore any particular skills 
need to be able to stand the test of time and perhaps focus more on the 
fundamental concepts underpinning those skills. 
 The modular academic structure allows a high degree of flexibility. However, 
ensuring that each student receives a balanced environmental education is 
difficult to control and monitor. 
 
Given these challenges, the response from tertiary business education in respect of 
environmental education will be discussed next. 
 
2.6 THE INADEQUACY OF TERTIARY BUSINESS EDUCATION IN 
ADDRESSING ENVIRONMENTAL PROBLEMS 
Whiteman (2009) pointed out that business schools have not reacted adequately to 
the threat of climate change by not paying sufficient attention to this issue in their 
curricula and operations. Furthermore, this lack of reaction from business schools is 
surprising taking into consideration that many high level managers have recognised 
both the threats and opportunities that climate change presents for their businesses 
(MIT & BCG 2011). 
 
In recent literature business schools have been singled out as some of the main 
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culprits behind the degradation of the natural environment by not addressing the 
knowledge gap of managers in this regard. As pointed out in the theoretical 
framework in Chapter One, business graduates, who are the future managers and 
captains of industry, need to have knowledge of: 
 The biosphere.  
 Ecology. 
 Human interactions with the natural environment. 
 Environmental changes brought about by urbanisation and industrialisation.  
 Activities to meet basic human needs and wants. 
 Renewable and non-renewable resources. 
 The means to maintain environmental quality.  
 Decision making models (including those that deal with the natural environment). 
 Environmental ethics. 
 The definition, types and components of EMS. 
 The business risks associated with climate change. 
 The opportunities associated with climate change. 
 Climate change adaptation to traditional business functions. 
 
It is argued that a lack of knowledge severely limits effective strategic action in 
dealing with climate change challenges (Whiteman 2009). James (2009) claimed 
that no “fundamental rethinking of business curricula has taken place” to adapt to the 
pertinent issues that is faced by the world today such as the global economic 
downturn. This is surprising considering the enthusiasm among not only business 
managers but also among business students for „green‟ management (Marcus & 
Fremeth 2009).   
 
The researcher is of the opinion that the mundane response from business schools 
could possibly be explained by the lack of research on environmental education and 
especially in terms of the environmental literacy of business students. 
 
Walck (2009) contradicted the earlier claims that business schools have not reacted 
adequately. This author stated that the integration of sustainability and environ- 
mental ethics into management education has improved in the past decade partly 
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due to a response to external pressure, as societal concerns about sustainability 
grow and businesses have made greater efforts to green their processes and 
products. Furthermore, internal pressures from academics that focused their 
research on the intersection of business and the natural environment have also 
driven the „greening‟ of business curricula. 
 
According to Whiteman (2009) international front runners in terms of „green‟ 
education‟ include the Institute on Climate Change at the London School of 
Economics, Stanford University Graduate School of Business, Rotterdam School of 
Management at Erasmus University and Oxford‟s Saїd Business School. Stanford 
University‟s Graduate Business School is amongst the front runners in „green‟ 
education as this university was also identified as a university that has impressive 
„green‟ credentials which include initiatives like making large investments in eco-
friendly infrastructure, reducing energy and water consumption, having a well 
organised recycling program and providing free public transport to students 
(Princeton Review Green Rating Guide for Colleges 2010). Even the National 
Science Foundation in the USA has recognised management education‟s progress, 
stating that engineering educators could learn from business educators, who were 
well ahead on the curve of sustainability (Walck 2009). 
 
In the desk research mentioned earlier, 38 modules and qualifications were 
identified using the prospectuses and websites of Business/Commerce/Economic 
faculties and business schools in South Africa. Of the 38 modules and qualifications 
identified, fourteen were short courses, twelve were electives, eight were 
compulsory modules, and four were full qualifications. Furthermore, most (47%) of 
these were offered at postgraduate level, 29 percent were lifelong learning 
programmes and 24 percent were undergraduate modules and qualifications. The 
most prevalent topics that were addressed included environmental economics 
(34%) followed by environmental management (29%) and environmental law (11%). 
More details on the respective modules and qualifications are included in Annexure 
C. 
 
From the preceding discussion it is clear that diverse opinions about the reaction of 
business education in addressing environmental issues exist. While many still think 
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that the reaction of tertiary business education has been inadequate, evidence 
shows that some progress has been made, internationally and locally. 
 
2.7 SUMMARY AND CONCLUSIONS  
This chapter presented discussions on the importance of environmental 
management in addressing environmental problems; the definition, goals, and 
sources of environmental education; the role of HEIs in ensuring a sustainable 
future, the different approaches to facilitating environmental education in these 
institutions as well as the difficulties HEIs have experienced in facilitating 
environmental education and finally, the inadequacy of business education in 
addressing environmental problems. 
 
An EMS was identified as the most effective way for businesses to ensure 
environmental sustainability. One of the key requisites of an EMS is to train 
employees to effectively deal with environmental problems. This training can 
however be provided in a more formal manner by proactive HEIs.  
 
Environmental education is seen as a subset of education for sustainability in this 
study and was defined as a process that has the potential to develop individuals that 
posses the ecological and business knowledge, „green‟ management skills and 
environmental values that will lead to pro-environmental behaviours both individually 
and collectively to address current environmental issues as well as preventing future 
ones. Some HEIs have responded to the need for environmental education, but 
much still remains to be done to meaningfully contribute to preparing current and 
future generations to deal with environmental problems effectively. 
 
The next chapter will investigate which pro-environmental behaviours, ecological and 
business knowledge, „green‟ management skills and environmental values are 
deemed important outcomes of environmental education. 
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CHAPTER THREE 
ENVIRONMENTAL LITERACY: THE OUTCOMES OF ENVIRONMENTAL 
EDUCATION  
 
3.1 INTRODUCTION 
In Chapters One and Two, the need for an environmentally literate citizenry was 
emphasised. Specific attention was given to the need for environmentally literate 
business graduates and the role of tertiary business education in facilitating 
environmental education. However, the meaning and substance of environmental 
literacy, as it applies in this study, still need to be developed. 
 
This chapter will provide details on the variables of the theoretical framework as 
presented in Chapter One. The framework is based on the premise that environ- 
mental literacy is an outcome of environmental education and postulates that 
environmental education should provide business graduates with the ecological and 
business knowledge, „green‟ management skills and environmental values required 
by prospective employers. A discussion on the definition and various levels of 
environmental literacy will be provided in this chapter, followed by a discussion of the 
pro-environmental behaviours, ecological and business knowledge, „green‟ manage- 
ment skills and environmental values which constitute environmental literacy in this 
study.  
 
3.2 DEFINITION AND LEVELS OF ENVIRONMENTAL LITERACY 
 
3.2.1 Defining environmental literacy 
Since the 1960s, the concept of „environmental literacy‟ has found its way into the 
literature on environmental education (Subbarini 1998:244). The first reference to 
this concept appeared in an article by Roth in 1968. However, until the late 1970s 
very few attempts were made to define the concept properly or provide a means by 
which environmental literacy could be measured.  
 
According to McBeth and Volk (2010), two approaches for defining environmental 
literacy emerged in academic literature in the mid and late 1970s. These approaches 
adopted the over arching goal and supporting objectives (awareness, knowledge, 
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attitude, skills, evaluation ability and participation) of The Belgrade Charter (1975) as 
well as the guiding principles (awareness, values, attitudes, commitment and skills 
behaviour) of The Tbilisi Conference Declaration (1977) for environmental education. 
More information on these two documents was provided in Chapter Two. 
 
McBeth, Hungerford, Marcinkowski, Volk and Meyers (2008:2) stated that “when 
these categories of objectives are viewed in the context of the Tbilisi goals, they 
represent stepping stones to prepare and enable citizens, including students, to 
become actively involved in the prevention and resolution of environmental problems 
and issues”. 
 
Various researchers (such as Clacherty 1992; Roth 1992; Leeming, Porter, Dwyer, 
Cobern & Oliver 1997; Smith-Sebasto & Smith 1997; Subbarini 1998) have 
attempted to define or improve descriptions of environmental literacy in the 1990s. 
One definition given by Roth (1992:1) is that environmental literacy is the capacity to 
perceive and interpret the relative health of the environmental systems and to take 
appropriate action to maintain, restore or improve the health of those systems. 
Simmons (1995) and Wilke (1995), on the other hand, permutated the sets of goals, 
objectives and guiding principles mentioned earlier into frameworks for 
environmental literacy. The framework developed by Simmons (1995) guided the 
North American Association for Environmental Education‟s National Guidelines for 
Excellence Project which, in turn, served to inform and guide national initiatives in 
environmental education in the United States of America. Wilke‟s (1995) framework 
was developed by a team of researchers working on instruments to assess the 
environmental literacy of students and environmental education needs of teachers.  
 
According to McBeth and Volk (2010) both frameworks have two broad 
characteristics in common: these frameworks reflect at least four of the Tbilisi 
categories of objectives (knowledge, affect, skills, and participation) and also 
address at least three major topics namely, the natural world, environmental 
problems and issues, and sustainable solutions to these problems and issues. 
 
Loubser et al. (2001:317-323) stated that stewardship of the environment requires 
knowledge, attitudes and skills which are based on a commitment to shape the world 
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in which we live through thoughtful and active participation. Thus, a perspective 
which acknowledges that each human activity has an effect on the entire global 
ecosystem is required. These authors also described environmental literacy, as an 
overarching aspect that is an essential component in achieving a healthy and safe 
environment for all so that present and future generations can share the resources of 
the natural environment. 
 
Loubser et al. (2001) also drew on prior research to derive the characteristics of an 
environmentally literate individual as: 
 Having a sound knowledge about the natural environment. 
 Being able to understand, appreciate and enjoy the world, to make personal 
choices, to contribute to his local environment and to effectively care for the 
planet and work to improve it. 
 Being aware of the environment and its resources, having some understanding 
of renewable resources, having a feeling for the interrelationship in nature, being 
sensitive towards environmental problems, having positive attitudes and values, 
gathering information as environmental problems arise, investigating 
environmental issues, finding solutions to basic environmental problems, willing 
to sacrifice individual privileges, and possessing basic skills and taking part in 
active and thoughtful action. 
 Exploring how culture, social and political organisations and the stages of 
development of groups of individuals contribute to environmental effects, 
exploring ethical issues involved in environmental protection and management, 
and exploring decision making on environmental issues in scientific, economic, 
legal, social and political context. 
 
The description offered by Loubser et al. (2001) was later used to assist in 
measuring the environmental literacy of teacher‟s in South Africa (Swanepoel, et al. 
2002). 
 
Although some authors such as Disinger (2005) still report that there is little 
consensus around the definition of environmental literacy, all of the different 
approaches discussed above have some aspects in common namely, knowledge 
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and awareness, skills, attitude and actions. In this research, environmental 
behaviours are seen as the dependent variable in the theoretical framework, 
whereas knowledge, skills and values are viewed as the independent variables. The 
notions of awareness and attitudes relate to knowledge and values respectively.  
 
Given the numerous links between the concepts of environmental education and 
environmental literacy mentioned above, various authors (Disinger & Roth 1992:165; 
Roth 1992:2; Swanepoel et al. 2002:282; Moody & Hartel 2007:355) have 
recognised that environmental literacy is in fact the intended outcome of 
environmental education. Furthermore, Roth (1992:2) stated that environmental 
literacy should be a goal of all educational endeavours in general. 
 
Now that environmental literacy has been defined, the following section will look at 
the various levels of environmental literacy as found in the literature. 
 
3.2.2 Levels of environmental literacy 
Roth (1992:16) views environmental literacy as a continuum of competencies 
ranging from zero competency to very high competency, and stated that it can be 
functionally divided into three working levels: nominal, functional and operational. In 
other words, there is a broad spectrum of environmental literacy, from total 
ignorance or unawareness to deep, thorough understanding and concern.  
 
Loubser et al. (2001:317) elaborated on the three different levels of environmental 
literacy described in Roth (1992) in the following manner: 
 Nominal environmental literacy – an individual at this level of environmental 
literacy is able to recognise a range of basic terminology used in communicating 
about the natural environment. He/she should also possess the ability to provide 
simple explanations of the abovementioned terminology. At this stage the 
individual is developing an awareness of and appreciation for the natural 
environment as well as a concern for the human impact on it. 
 Functional environmental literacy – here an individual should display a greater 
knowledge and understanding of environmental and human interactions. He/she 
is aware of and concerned about the negative impact of human activity on the 
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natural environment and has developed the skills and knowledge to analyse, 
synthesise and evaluate information. Moreover, such an individual evaluates 
selected environmental issues based on sound evidence, personal values and 
ethics and communicate this to their peers. At this level one may observe a 
personal investment and motivation to work toward remediation through social 
and technological change. 
 Operational environmental literacy – at this level the individual has progressed 
beyond the functional literacy in both breadth and depth of understanding and 
skills. He/she displays a strong and continuous commitment and investment in 
preventing or remediating environmental degradation on a personal as well as a 
collective basis. The abovementioned actions may take place on a local and 
international level. 
 
Coyle (2009) examined the various ways in which environmental experts and 
educators view and implement environmental education in the United States of 
America and identified three basic levels of learning namely, environmental 
awareness, personal conduct knowledge and true environmental literacy. 
 
The first level of environmental literacy described by Coyle (2009), environmental 
awareness, is characterised by a basic knowledge of environmental issues but, with 
little real understanding of its deeper causes and implications. The main advantage 
of widespread environmental awareness is its contribution to public support for 
government action in environmental policy and management. The main tool for 
creating such awareness is, by far, the public media (see Chapter Two for more 
information on the sources of environmental education).  
 
The second level, personal conduct knowledge, involves a limited combination of 
awareness and action. At this level individuals engage in immediate personal 
conduct that contributes to environmental improvements such as saving electricity 
and water, buying „green‟ products, reducing solid waste, and reducing individually-
caused pollution. At this level individuals do not possess in-depth knowledge of eco-
systems or the causes of environmental problems, and skills to address these 
problems as they only consider immediate environmental threats or responsibilities.  
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The third level, true environmental literacy, requires in-depth knowledge and actual 
skills (thinking and doing) to address not only personal responsibility but, also 
societal environmental problems. Another characteristic of true environmental 
literacy is that it takes time to develop. It starts out with framed information, but also 
involves imparting the individual‟s underlying principles, the skills needed to 
investigate the subject and an understanding of how to apply that information.  
 
Based on an extensive study of environmental literacy in the United States of 
America, Coyle (2005) argued that very few Americans have sufficient environmental 
knowledge and skills to be considered environmentally literate. The researcher is of 
the opinion that the same situation prevails in South Africa, especially in light of the 
fact that South Africa is a developing economy struggling with pressing social 
problems (such as poverty and AIDS). This opinion might be justified by the fact that 
South Africa is one of the largest emitters of carbon dioxide in Africa producing more 
than 40 percent of the continent‟s fossil fuel-related carbon dioxide emissions (DAE 
2010). Indeed, Loubser et al. (2001:317-323) reported that a large portion of the 
population in South Africa was unaware of the most basic interactions between 
humans and the environment. 
 
As indicated in Chapter Two, recent literature (James 2009; Farrar 2008) suggested 
that most of the attempts at environmental education in business schools take place 
at postgraduate level (often as part of MBA degrees) and thus deal with operational 
environmental literacy in the case of Roth (1992) and true environmental literacy in 
the case of Coyle (2009). The literature was supported by the findings of the desk 
research conducted at 23 South African universities (see Chapter Two in this 
regard).  
 
However, members of society have become much more informed about climate 
change and its consequences in recent years. Mass media campaigns highlighting 
the importance of climate change mitigation as well as the implementation of „green‟ 
policies and legislation have ensured increased environmental awareness both 
internationally (Strife 2010) and locally (Stoffberg & Prinsloo 2009:10). As noted in 
Chapter Two, the important role of the media and other informal sources of 
environmental awareness and knowledge in accomplishing the goals of 
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environmental education (which is seen as environmental literacy) cannot be 
overemphasised. 
 
Having looked at the different levels of environmental literacy, the following 
paragraphs will provide a discussion on how environmental literacy can be practically 
evaluated. 
 
3.3 MEASURING ENVIRONMENTAL LITERACY  
According to Roth (1992:15), an individual‟s level of environmental literacy can be 
determined by evaluating his/her observable behaviours or actions. As such pro-
environmental behaviours are seen as the dependent variable in this study. Pro-
environmental behaviours in turn are affected by a number of independent variables. 
In this study particular attention will be given to ecological and business knowledge, 
„green‟ management skills and environmental values. All of these variables will now 
be discussed in more detail. 
 
3.3.1 Pro-environmental behaviours 
Most definitions of environmental education and environmental literacy refer to some 
form of ecological behaviour, action or active participation that is aimed at protecting 
the natural environment. In fact, Short (2010:9) stated that participation in 
environmental protection is inherent in the goals of environmental education as 
prescribed by the Tbilisi Conference Declaration. As environmental literacy is seen 
as the intended outcome of environmental education, it can thus be said that „green‟ 
behaviours are a reflection of an individual‟s level of environmental literacy. 
According to Bach and Moran (2008:56), human behaviour can only be evaluated by 
the “frequency, intensity, duration, latency, and perseverance of the actions” which 
the individual exhibits.  
 
Stern (2000:408) defined environmentally significant behaviour as the degree to 
which such behaviour influences the availability of natural resources or changes the 
characteristics of ecosystems or the biosphere itself.  
 
A popular phrase used in business literature that refers to environmental behaviours 
is that of „going green‟. „Going green‟ generally refers to the actions of individuals, 
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businesses and governments to protect the quality and continuity of life through the 
protection of the natural environment and the prevention of future environmental 
problems (Lesourd & Schiizzi 2001:36; Newton 2005:3).  
 
Because a major goal of environmental education is to develop individuals equipped 
with the knowledge, attitudes, and skills necessary for responsible behaviours, the 
observable and recordable actions defining those behaviours must be identified 
(Short 2010:11). Monroe (2003) distinguished between five categories of 
environmental behaviours, namely: 
 Environmental activism (e.g. actively participating in or leading environmental 
initiatives). 
 Non-activist political behaviours (e.g. joining an organisation, voting for pro-
environmental political parties, signing a petition, or writing a cheque). 
 Consumer behaviours (e.g. purchasing „green‟ products, recycling, reducing 
energy use, and altering consumption and investment decisions). 
 Ecosystem behaviours (e.g. building bird boxes, planting sea oats, counting 
wildlife populations, promoting prescribed fire etc.). 
 Other behaviours which are specific to individual expertise or workplace (e.g. 
reducing waste in the production process, establishing mortgage criteria for 
energy efficient houses, suing a polluter, etc.). 
 
For the purposes of this study most of the pro-environmental behaviours that will be 
considered will relate to the first and last categories. Environmental activism will be 
seen as encompassing activities that are performed in a student‟s personal capacity 
to protect the natural environment (switching off lights and using water sparingly). On 
the other hand, the last category will encompass the possible actions that relate to 
the design and implementation of an EMS during the career of a business graduate. 
 
The following sections will now elaborate upon the independent variables that are 
expected to influence pro-environmental behaviour, namely ecological and business 
knowledge, „green‟ management skills and environmental values.   
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3.3.2 Ecological and business knowledge 
Knowledge is understood in this research as information obtained from formal 
education and training as well as from on-the-job experience (McKenna 2006:626). 
However, knowledge is not just information or data, it needs to have meaning and 
purpose, and the individual should have the ability to apply and use information 
(Sutherland & Canwell 2004:155). Thus knowledge has to be relevant and contribute 
to the advancement of skills that will enable participation in problem solving. In this 
study the focus will be ecological and business knowledge which includes knowledge 
of human and non-human environments, interactions between nature and human 
beings, environmental changes resulting from industrialisation and urbanisation, 
business knowledge related to the environment etc. 
 
Moody and Hartel (2007) stated that any environmentally literate student (business 
or other) should have a basic awareness and understanding of how the earth works 
as a physical system, recognise the relationship between the natural environment 
and human impacts on it and have an appreciation for the complexity of these 
interactions. 
 
Internationally, Roth (1992:37) identified a list of 135 items consisting of terms and 
concepts that he felt should be understood by an environmentally literate citizen, 
while Odum (1992) drew up a list of 20 “great ideas” in ecology that he thought 
should be included in undergraduate modules in the USA to improve environmental 
literacy among students. Table 3.1 lists the twenty “great ideas” of Odum (1992:542). 
 
Table 3.1: Twenty “great ideas” in ecology  
No. Concept 
1 An ecosystem is a thermodynamically open, far from equilibrium, system. 
2 
The source-sink concept: one area/component of the ecosystem or population (the source) 
transfers excess resources to another area or population (the sink). 
3 
In the hierarchical organisation of ecosystems, species‟ interactions that tend to be unstable, 
non-equilibrium, or even chaotic are constrained by the slower interactions that characterise 
large systems. 
4 
The first signs of environmental stress usually occur at the population level, affecting especially 
sensitive species. 
5 Feedback in an ecosystem is internal and has no fixed goal. 
6 Natural selection may occur at more than one level. 
7 
There are two kinds of natural selection, two aspects of the struggle for existence: organism 
versus organism, which leads to competition and organism versus environment, which leads to 
mutualism. 
8 Competition may lead to diversity, rather than extinction. 
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Table 3.1: Twenty “great ideas” in ecology (continued) 
No. Concept 
9 Evolution of mutualism increases when resources become scarce. 
10 
Indirect effects may be as important as direct interactions in a food web and may contribute to 
network mutualism. 
11 
Since the beginning of life on earth, organisms have not only adapted to physical conditions but 
have modified the environment in ways that have proven to be beneficial to life in general. 
12 Heterotrophs (e.g. bacteria) may control the energy flow in food webs. 
13 
An expanded approach to biodiversity should include genetic landscape diversity, not just 
species diversity. 
14 Ecosystem development or autogenic ecological succession is a two-phase process. 
15 
Carrying capacity is a two-dimensional concept involving the number of users and intensity of 
per capita use. 
16 Input management is the only way to deal with non-point pollution. 
17 
An expenditure of energy is always required to produce or maintain an energy flow or a material 
cycle. 
18 
There is an urgent need to bridge the gaps between human-made and natural life-support 
goods and services and between non-sustainable short term and sustainable long-term 
management. 
19 Transition costs are always associated with major changes in nature and in human affairs. 
20 
A parasite-host model for man and the biosphere is a basis for turning from exploiting the earth 
to taking care of it. 
 
Source: Odum (1992:542) 
 
Cherrett (1989) also developed a list of 50 very important ecological concepts by 
surveying the perceptions of members of the British Ecological Society. In Munson‟s 
(1994) opinion the 20 most important ecological concepts from Cherrett‟s (1989) 
work would be recognised and endorsed by most environmental educators as 
concepts essential to environmental literacy (see Table 3.2). However, Munson 
(1994) concentrated on the misconceptions of these ecological concepts that 
science students have due to their prior knowledge and experience.  
 
Table 3.2: Twenty very important ecological concepts  
No. Concept No. Concept 
1 The ecosystem 11 Food webs 
2 Succession 12 Ecological adaptation 
3 Energy flow 13 Environmental heterogeneity 
4 Conservation of resources 14 Species diversity 
5 Competition 15 Density dependent regulation 
6 Niche 16 Limiting factors 
7 Materials recycling 17 Carrying capacity 
8 The community 18 Maximum sustainable yield 
9 Life history strategies 19 Population cycles 
10 Ecosystem fragility 20 Predator/prey interactions 
 
Source: Munson (1994:31) 
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Loubser et al. (2001) drew on various studies (including those previously mentioned 
as well as Roth (1992) that discussed ecological concepts to compile a list of ten 
concepts that, in their view, all environmentally literate individuals should 
know/understand. However, Loubser et al. (2001) argued that it is often found that 
knowledge of biological and ecological concepts are indicated in literature as being 
the most important aspects in environmental literacy. However, when considering the 
developing country status of South Africa and the holistic nature of environmental 
education, other concepts/variable descriptors referring to the social and economic 
environment cannot be ignored. 
 
Considering the specific conditions such as culture, level of education and related 
elements in South Africa, Loubser et al. (2001) modified the concepts found in the 
prior research on this topic. Therefore, for their research purpose, Loubser et al. 
(2001) formulated ten concepts related to the environmental literacy from the 
definition of environmental literacy, the levels of environmental literacy and the 
characteristics of an environmentally literate person (see Table 3.3). 
 
Building on their previous work, Swanepoel, et al. (2002) used the ten concepts in 
Table 3.3 to determine the levels of knowledge of school teachers in South Africa. 
According to this author these ten key concepts correspond with ones selected by 
other authors and institutions such as the Ontario Ministry of Education. 
 
Table 3.3: Ten concepts which should be known by all environmentally 
literate individuals  
No. 
An environmentally literate individual should have an understanding of the following 
concepts: 
1 
The ecosystem: the earth as a closed system. Everything is connected to everything else and 
some resources are renewable while others are non-renewable. 
2 
Human interaction within the environment: every action has an impact. The individual should 
exhibit personal awareness of these impacts as well as the effect of consumer and market 
forces on natural resources and that energy usage required to sustain the current way of life 
contributes to global warming. 
3 
Natural cycles: water, nutrients, life-death, growth-decay, carbon, oxygen, etc. Cycles are 
interconnected. Cycles for consumer products: manufacture, use, competition, adaptation and 
succession are natural events. Energy flow is non-cyclic: once it is used it is lost. 
4 
Interaction of economics, science (biology/chemistry/physics) and politics in environmental 
education: integration of disciplines learning about our world. 
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Table 3.3: Ten concepts which should be known by all environmentally 
literate individuals  
No. 
An environmentally literate individual should have an understanding of the following 
concepts: 
5 Food webs and chains: biological magnification and contamination. 
6 
Management of environment and resources for long-term sustainability and the efficient use of 
resources. Population control because of the limited carrying capacity of the earth. High 
productivity, modern technology and economic development must coexist with a healthy 
environment. 
7 
Habitat: the individual must be aware of the importance of food, water, shelter and space for 
personal/human/animal survival. Food is not magic: the individual has to be able to trace its 
path. Water is not magic: the individual should be able to trace its path. Garbage and sewage 
disposal is not magic: be able to follow its disposal. A healthy, beautiful environment is a basic 
human need. 
8 
The complexity of decision-making on environmental issues: the individual should be aware of 
the lack of precise information and knowledge of how the world works and the invisibility of 
many environmental problems or damage such as water pollution as well as long-range and/or 
unintended effects of actions on the ecosystem. 
9 
Hope: the individual must exhibit knowledge about natural rehabilitation and regeneration from 
environmental damage. The individual should realise that “the environment is resilient but has 
its limits” and that individuals can make a difference and this can be done. 
10 
Reduce, Re-use, Recycle and Rethink (RRRR): the individual should know how to minimise the 
use of natural resource and harmful substances such chemicals, pesticides, insecticides, CFCs 
and home products. 
 
Source: Loubser et al. (2001:38) 
 
Based on the above, the concepts outlined in Table 3.4 will be included in the 
theoretical framework and empirically tested in this study.  
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Table 3.4: Ecological and business-related concepts that environmental 
literate students should know 
E
c
o
lo
g
ic
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l 
c
o
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e
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ts
 
Students should have a basic understanding of: 
 the biosphere (air, water, and land) as the life support systems on which all living 
organisms depend for habitat and survival.  
 the natural and man-made environment. 
 natural laws and the principles of nature.  
 ecological concepts and principles. 
 human interactions with the natural environment and interrelationships within an 
ecosystem. 
 natural cycles and energy flows in an ecosystem.  
 environmental changes have been brought about by industrialisation and urbanisation.  
 population growth and how it has influenced human settlement.  
 pollution and sewage disposal.  
 activities designed to meet basic human needs and wants affect the natural environment. 
 population-resource imbalances and actions that can be taken to correct such imbalances.  
 the finite nature of natural resources and actions to minimise the use of substances that 
are harmful to the natural environment.  
 renewable and non-renewable resources.  
 actual and perceived risks from the destruction of the environment and exploitation of 
natural resources. 
 the conservation of the natural environment and resources. 
 mechanisms to maintain environmental quality and hence the quality of life for humans. 
 how organisations and stakeholder groups can contribute to environmental change (in 
positive and negative ways) through the decisions they make.  
„G
re
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Students should have a basic understanding of: 
 the effect of „green‟ consumer demands and market forces on the business  and the 
rejection of short term gains in favour of more sustainable growth. 
 the relationships between high productivity, modern technology, economic development 
and a healthy environment. 
 the definition of an EMS. 
 different types of EMSs (such as the ISO14001 framework, the European eco-
management and audit scheme (EMAS), total environmental quality management, 
Environmark, Greenglobe 21 and the natural step framework). 
 the components of an EMS. 
 various types of business risks associated with climate change (such as strategic, 
competitive, regulatory, product, physical, adaptation, reputation and brand risks). 
 the opportunities associated with climate change (such as cost savings; new 
product/service development, carbon project development and enhanced reputational 
value). 
 the drivers of environmental shareholder value (fixed assets investments, current asset 
investments, operations management, the cost of capital, tax implications and value 
growth duration). 
 how to adapt traditional business functions when „going green‟ for example developing 
goals that are in line with mitigating the organisation‟s environmental impact; 
implementing the RRR principle (Reduce, Reuse and Recycle) in the production process; 
making use of local suppliers; engaging in „green‟ marketing; integrating environmental 
concerns into the capital budgeting process and developing new criteria for selecting, 
inducting and training new employees so as to build environmental capacity in the 
company. 
 
Source: Researcher‟s own construct based on Sadgrove (1997); Schaltegger and 
Figge (2000); Loubser et al. (2001:321); Spellerberg et al. (2004); Rowland-Jones et 
al. (2005); Stoffberg and Prinsloo (2009) 
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As mentioned earlier, knowledge is worthless without the ability to implement it. The 
following section will now present a discussion of the „green‟ management skills 
deemed necessary for environmental literacy in this study. 
 
3.3.3  „Green‟ management skills 
In this section, a selection of ten skills commonly found in management literature 
(Peterson & Van Fleet 2004; Bosch et al. 2006:331; Daft 2006:12) will be discussed 
and contextualised to reflect the skills that an environmentally literate management 
graduate should ideally possess. For the purpose of this research a skill is defined 
as a person‟s individual attributes acquired through education, qualifications, training 
and experience (Storey 2007:126). These skills include administrative, analytical, 
communication, conceptual, decision-making, diagnostic, flexible, adaptive, human, 
interpersonal and technical. These will now be discussed in more detail. 
 
 Administrative: the ability to follow policies and procedures, process paper 
work in an orderly manner, and manage funds within the limits of a budget 
(Peterson & Van Fleet 2004). For the potential employee/manager that will 
implement environmental management within a business, administrative skills 
are necessary to adhere to policies, procedures and budgets that relate to the 
environmental management system. As a minimum requirement for the 
implementation of an EMS he/she will also have to be able to exhibit 
compliance with relevant environmental legislation. This will entail keeping 
record of relevant environmental legislation, key aspects associated with the 
organisation‟s environmental impact, and the operation of the EMS in general. 
The King III report also requires all JSE listed companies to produce integrated 
reports that reflect not only the financial position of these companies, but also 
their social and environmental impact (Integrated Reporting Committee 2011). 
 Analytical: the ability to analyse information and derive well-considered 
conclusions (Bosch et al. 2006:331). The environmentally literate business 
graduate has to be able to analyse environmental information of the 
organisation and draw conclusions from it. Environmental information can be 
obtained from the environmental/sustainability reports of the organisation, its 
competitors and suppliers.  
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 Communication: the process by which information is exchanged and 
understood by two or more people, usually with the intent to motivate and 
influence behaviour (Daft 2006:734). An environmentally literate business 
graduate is required to transfer information throughout the organisation to 
motivate peers and subordinates to work towards mitigating the organisation‟s 
environmental impact. 
 Conceptual: the cognitive ability to see the organisation as a whole and the 
relationship among its parts. It involves thinking, information processing and 
planning abilities on the part of the individual. A manager should know where 
his/her department fits into the organisation and how the organisation fits into 
the market and broader business and social environment (Daft 2006:12). The 
potential employee/manager must possess the ability to see where his/her 
department fits into the EMS and where the EMS fits into the organisation as a 
whole. Furthermore, on a macro level, the potential employee/manager has to 
see the organisation as part of a larger ecological system. He/she will also have 
to be able to tailor an EMS to the specific characteristics of the organisation 
and circumstances in which the organisation operates.  
 Decision-making: process of identifying problems and opportunities (Daft 
2006:304), conceiving alternatives and choosing effective solutions from the 
alternatives generated (Peterson & Van Fleet 2004). A potential 
employee/manager must be able to identify current and future environmental 
problems, generate feasible alternatives that will mitigate the organisation‟s 
environmental impact and be able to select the most appropriate course of 
action. He/she will also have to identify potential risks and opportunities 
associated with climate change. 
 Diagnostic: the ability to identify the probable cause of a problem by 
examining the observable symptoms (Peterson & Van Fleet 2004). For the 
potential employee/manager, this entails identifying the most likely causes of 
environmental problems so as to aid in the decision-making process. 
 Flexible/Adaptive: the ability to adapt behaviour to new situations (Furnham 
2003:81). This skill can also be understood as dealing with complex and 
ambiguous situations and rapidly changing demands (Peterson & Van Fleet 
2004). By definition, environmental problems are complex and ever-changing. 
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This implies that potential employees/managers have to constantly adapt to 
physical and regulatory changes that occur due to natural resource depletion 
and other impacts caused by climate change. 
 Human: the ability to work cooperatively with others, to communicate 
effectively, to motivate and train others, to resolve conflicts, and be a team 
player (Peterson & Van Fleet 2004). In this regard, environmentally literate 
business graduates have to be able to communicate, motivate and train 
colleagues and subordinates regarding changing environmental conditions. 
Furthermore, these potential employees/managers must be able to resolve 
conflicts that arise from the implementation of an EMS and work in a team to 
resolve them. 
 Interpersonal: the ability to work successfully with people both inside and 
outside the organisation (Bosch et al.2006:333). Employees/managers have to 
nurture meaningful relationships with stakeholders both inside and outside the 
organisation so as to address environmental problems that flow from the 
organisation‟s activities (its so-called carbon-footprint). 
 Technical: the understanding and proficiency in the performance of specific 
tasks. It includes the mastery of methods, techniques and equipment involved 
in specific functions. It also includes specialised knowledge, analytical ability, 
and the competent use of tools and techniques to solve problems in a specific 
discipline (Daft 2006:13). Environmentally literate business graduates do not 
only have to be proficient within their traditional business function, but also in 
terms of how their function impacts on the overall carbon footprint of the firm.  
 
The abovementioned skills form part of the independent variable, „green‟ 
management skills, to be tested as part of the empirical investigation.  
 
The researcher is of the opinion that individuals need to exhibit not only certain 
„green‟ knowledge and skills appropriate to their future careers, but also values to 
ensure more sustainable decision making. These values might also have an 
influence on the demand for students‟ receptiveness of environmental education. 
Thus, the following section will discuss the values deemed important for 
environmental literacy in this study.  
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3.3.4 Environmental values 
Before defining environmental values, a brief definition of values in general will be 
provided. Values relate to an individual‟s concepts of comparative worth, utility and 
the importance of certain ideas (Stevenson 2005:4). Dietz, Fitzgerald and Shwom 
(2005:335) defined values as principles that aid in decision making when 
preferences are in conflict and in that sense communicates what is perceived as 
right and wrong. These authors also defined values in economic terms as a guide 
when making decisions among different alternatives under a utilitarian ethic (the 
greatest good for the greatest number).  
 
Carroll and Bucholtz (2000:122) described five repositories of values influencing 
individuals, namely religious convictions (see also Chapter Two, Section 2.3.4 in this 
regard), philosophical views, culture, legal considerations and professional values. 
These could be extended to include values learned from „significant others‟ such as 
parents, friends, teachers and role models. Lantos (2002:209) also identified a 
person‟s conscience and critical reasoning ability as means of shaping their ethical 
judgments. 
 
The concept of values cannot be separated from related concepts such as ethics 
and morals. The word „ethics‟ is derived from the Greek word ethos (character) and 
the Latin word mores (customs) which, in combination, describe how individuals 
choose to interact with one another. Ethics concerns itself with what is good and 
right in human interaction (Smit & Cronjè 1997:490). Ethics more specifically 
involves a consideration of the „self‟, „others‟ and the notion of „good‟.  
 
It should be noted that ethics is not merely concerned with the interaction between 
the „self‟ and „others‟, but also with the quality of the interaction between the parties 
involved. Since the mid 1980s animal rights activists and authors such as Singer 
(1985) have sought to promote the idea that animals should also be seen as „others‟ 
who ought to be treated with some measure of „goodness‟. 
 
Ethical questions are essentially philosophical questions and there is generally no 
consensus among philosophers about the answers to such questions. There do, 
however, exist numerous approaches to ethical decision making, namely ethical 
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egoism, utilitarianism, deontological ethics, the ethics of care, virtue theory, the 
conventional approach to ethics as well as emotivism. For the purpose of this 
research only utilitarianism, deontological and virtue ethics will be considered 
because the author is of the opinion that they are most relevant to the discussion at 
hand. A summary of these ethical domains are given in Table 3.5 below and will be 
elaborated on in the sections to follow.  
 
Table 3.5: Normative elements of an ecological ethics framework 
Ethical domain 
Subject matter and general 
prescriptions 
Representative work 
Consequentialist ethics 
(utilitarianism) 
Choose that action that produces the 
best consequences for all those 
affected. 
Goodin (1995); Bentham (1996); 
Hooker (2000); Mill (2002). 
Deontological ethics 
Choose that action that upholds one‟s 
moral duties. 
Ross (1930); O‟Neill (1989); 
Kant (1998); Hill (2000). 
Virtue ethics 
Internalise and display the traits of 
good character in all actions. 
Foot (1978); MacIntyre (1984). 
 
Source: Adapted from Minteer and Collins (2005:1809) 
 
(a) Utilitarianism  
Utilitarianism is known as a teleological approach to ethics and is taken from the 
Greek word telos, meaning, „end‟. It implies that the rightness or fairness of a 
decision or action can be determined by looking at its results or consequences (Rae 
& Wong 1999:30). If the consequences are good, the decision or action is thus 
considered ethical. Likewise if the consequences are bad, the decision or action is 
deemed unethical or immoral. According to Mescon, Bovée and Thill (1999:65) 
utilitarianism proposes a standard outside of self-interest by which to judge the 
ethicality of a decision and separates morality from faithfulness to a divine ordinance 
or obedience to rigid rules. 
 
Mill (2002) argued that individuals‟ ultimate goal should be happiness and that 
actions which contribute to this goal should be seen as good and ethical. He 
proposed the best option to choose when faced with a moral dilemma is the one that 
will result in the greatest amount of happiness or the least measure of harm for the 
greatest number of people (Rossouw 2004:67).  
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Given Mill‟s utilitarian perspective, one can argue that companies in the mining and 
automotive industries have a moral obligation to conduct their business activities in a 
manner that will lead to the greatest good for the greatest number of people. 
However, this has not been the case in these industries as certain regions in 
Gauteng are experiencing firsthand the adverse effects of acid mine drainage 
caused by the mining industry.  It is foreseen that acid mine drainage will have a 
negative impact on the water supply of millions of people in South Africa (CSIR 
2009). In the motor industry, companies have also been slow to develop alternative 
transportation option (e.g. electric cars) which will reduce carbon emissions and 
preserve the natural environment, not only for the present, but also future 
generations (Steen 2010). 
 
There are a number of shortcomings of this approach which need to be highlighted. 
Firstly, the adoption of a utilitarian approach to decision making could result in 
ignoring the rights of some individuals, often those of minority groups. In this regard 
utilitarianism sometimes defends obvious injustices merely because the „greater 
good of the greatest number‟ is served. By focusing on the ends (consequences), 
the means may be ignored or it could be argued that the end justifies the means 
(Rae & Wong 1999:32).  
 
Given this shortcoming, in this study the view of Singer (1985) will be adopted to 
include non-human nature. Thus, in this context, a utilitarian approach will not only 
consider the greatest good for the greatest number of people, but rather the greatest 
good for all living species. For example: if a mining company has to decide on an 
extraction project it can easily go ahead with the project considering the employment 
and profits that it will generate for a vast number of individuals. However, this will 
ignore other parties affected by such a plant and animal biodiversity as well as future 
generations. The environmentally literate business graduate has to possess the 
ability to consider such unseen effects and make decisions accordingly. 
 
Secondly, utilitarianism may come into conflict with the notion of justice. Critics argue 
that a mere increase in total good is not good in itself because it ignores the 
distribution of the good; an important element of deontological ethics (Carroll & 
Bucholtz 2000:135). Thirdly, it is difficult to predict and measure the consequences 
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of decisions and actions. Given these shortcomings, utilitarian ethics have over the 
years been increasingly challenged and tempered by a deontological approach to 
ethics.  
 
(b) Deontological ethics 
In contrast to teleological forms of moral reasoning, deontological ethics is based on 
principles (Rae & Wong 1999:34). Deontological ethics is concerned with the moral 
obligations, duties or responsibilities which are inherently necessary for morality to 
prevail, irrespective of the ends or consequences they produce. A decision or action 
is therefore only deemed ethical if it conforms to moral principles. 
 
The individual must then consider whether he/she could envisage that specific 
principle being turned into a moral law for all to obey. If not, the proposed action is 
deemed immoral. Furthermore, should the principle be significant enough to be 
turned into a universal law, but the individual does not feel comfortable in abiding by 
it, the proposed action should also be considered as unacceptable (Rossouw 
2002:52). 
 
Immanuel Kant, one of the most fervent advocates of this school of thought, 
proposed that individuals should: “Act so as to treat humanity, whether in their own 
person or in that of another, in every case as an end in itself, and never as a means 
only” (Smit & Cronjè 1997:496). In this sense Kant incorporated the Golden Rule i.e. 
do unto others as you would have them do unto you, into his categorical imperative. 
In this context, environmentally literate business graduates will have to consider the 
principles upon which they base their actions and treat the natural environment with 
the same level of respect and consideration that they would like to be treated with. 
Furthermore, in light of the increased awareness of and concern for the natural 
environment coupled with the predictions of a catastrophic environmental crisis it is 
very likely that the protection of the natural environment will become a moral law for 
all to obey. 
 
Having looked at the deontological approach to ethics, the following section will 
discuss virtue ethics and its application in this study.  
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(c) Virtue ethics 
The proponents of virtue ethics hold that there is more to morality than simply doing 
the right thing. The focus of virtue ethics is thus more on being a good and virtuous 
person than merely doing good deeds. In its strongest form this view of morality 
implies that good deeds can only be performed by good (virtuous) people. The 
Greek philosopher Aristotle argued that morality is both necessary and vital for 
human beings and that it is impossible for an individual to live with human dignity 
without being a well-developed moral being (Rossouw 2004:60). Thus, one can 
deduce that a virtuous person will be motivated to do good by intrinsic factors such 
as the satisfaction of knowing that one has done good. 
 
The researcher is of the opinion that an environmentally literate business graduate 
should protect the natural environment because he/she is intrinsically motivated 
through knowing that he/she has done good. This will ensure that business 
graduates pursue the protection of the natural environment even if no economic 
incentives exist to do so. Educators can play a pivotal role in this regard by setting 
an example for their students through their actions, and these students can, in turn, 
set an example for others within business organisations and society in general. 
 
Having looked at the various discourses of ethical reasoning the following 
paragraphs will present a discussion on environmental values. 
 
(d) Environmental values  
Before environmental values will be discussed an overview of related concepts such 
environmental ethics and ecological ethics will be given. 
 
Curry (2007) pointed out that the more common term „environmental ethics‟ 
presupposes a dualism between human beings and the non-human environment; an 
assumption which centres on human interests. Because the word „ecology‟ treats 
humans, as biota, integral parts of ecological systems, the phrase “ecological ethics” 
is less presumptuous and hence more accurate. The word „ecological‟ also has the 
benefit of conveying the message that the subject is not going to extrapolate moral 
considerations from a human context into the “environment.” Instead, ecological 
systems as the locus of value provide the starting point for the elaboration of ethics, 
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which would then already include the so-called „environment‟. Furthermore, Curry 
(2007) remarked that ethics, cast in this light, is not something “optional,” something 
to be addressed after one‟s “belly is full, debts settled, and lodging secured”. Rather, 
ethics cuts directly to the core of all human activity. 
 
According to Minteer and Collins (2008) ecological ethics as a field reflects respect 
both for the complexity of environmental problems and the capacity of citizens, 
ethicists, and scientists to address those problems while examining the underlying 
values that may be in conflict. 
 
Curry (2007) moreover claimed that “there is something ancient about an ecological 
ethic”. Keller (2008) agreed and stated that prior to Abrahamic monotheism and 
Greek rationalism, ancient peoples, particularly nomadic hunter-gatherers, probably 
considered themselves as integral parts of what encompassed them, moving with 
herds, in concert with meteorological and seasonal changes, seeing themselves as 
one amongst other living species. They probably did not see themselves apart from 
the “environment” as modern society has learned to do. Keller (2008) also argued 
that the innovations of the industrial revolution further distanced mankind from the 
natural world and that comfort comes at the expense of lost awareness of societal 
responsibilities as “biotic citizens”.  
 
Curry (2007) distinguishes between degrees of non-anthropocentrism5 by referring to 
various shades of „green‟. These shades range from light green or „shallow‟ 
anthropocentric ethics through medium „green‟ ethics based on the extension of 
traditional human-oriented moral philosophy to non-humans and proceeds to the 
dark „green‟ ethics of eco-centrism. In this study medium „green‟ ethics will apply as 
the researcher will seek to extend human-centred beliefs and norms to include non-
human nature. 
                                                          
5
This word is derived from the words „anthropology‟ which means the study of the origins and customs 
of mankind and „central‟ which means the centre of or most important. Thus anthropocentrism can be 
understood as a view that human beings are at the centre or the most important species on earth and 
non-anthropocentrism can be seen as the opposite. 
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According to Keller (2008) the devaluation of non-human nature is the principal 
problem in Western culture and Curry (2007) argued that the origin of this problem 
can be traced back to the “process of modernism”. 
 
Keller (2008) argued that the core cause of the environmental crisis is “mechanism: 
conceiving of nature as machine”. This is the essential attribute of modernity that has 
exacerbated damaging ecological consequences. Modern society tends to see the 
universe as a superlatively exquisite machine created by God and designed to 
operate according to the mathematical laws of physics (Curry 2007). Thus, 
According to Keller (2008) the foundations of the modern view of nature is 
mechanistic materialism (mechanism) advocated by Newton (1931), Hobbes (1985), 
Harvey (1993), Bacon (2002) and others. 
 
In short, modernism holds that nature is material and operates mechanically 
according to strict causal laws; that all natural phenomena can be described in terms 
of inert matter in motion; and that nature is devoid of inherent value or purpose. 
 
Keller (2008) stated that the practical outcome of the mechanical view of nature has 
been the exploitation of ecological systems for economic ends. Thus, the only value 
non-human biota have is use-value for humans. The mechanical view of nature 
leads directly to an economic theory that non-human nature is “a set of inert raw 
resources to be mastered and exploited by human reason” (Curry 2007). In the 
author‟s view this perspective dominates teaching and learning in traditional 
Business/Commerce/Economic faculties and business schools. Thus, environmental 
philosophy must treat the metaphysical and axiological (the study of how we value 
nature in this case) failures of the mechanical view of nature in order to lay a 
foundation for a new human perspective on ecological systems. 
 
As mentioned before, values relate more to an individual‟s concept of comparative 
worth, utility and the importance of certain ideas and more specifically in economic 
terms, values refer to guiding principles when making decisions among different 
alternatives under a utilitarian ethic (the greatest good for the greatest number). 
According to Onkila (2008) environmental values are contained within the notion of 
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universalism. In this approach motivational content is described as the 
understanding, appreciation, tolerance and protection of all human beings and 
nature”. Onkila‟s (2008) perspective on environmental values will be adopted in this 
study. 
 
Table 3.6 presents some of the items used by Stern, Dietz and Guagnano (1998) to 
measure environmental values among adults in the United States of America. 
According to Dietz et al. (2005) the items they used captured the distinction between 
biospheric (eco-centred) and humanistic (anthropogenic) approaches to nature. 
These items or concepts considered the influence of traditional values and openness 
towards environmentalism. For the purpose of this study consideration will only be 
given to values relating to the natural environment i.e. the biospheric values outlined 
in Table 3.6. 
 
Table 3.6: Important values related to the environment  
Type of value Description 
Biospheric values 
Protecting the environment, preserving nature.  
Displaying a sense of unity with nature, respecting ones role in the 
ecosystem.  
Respecting the earth. 
Living in harmony with other species. 
Altruistic values 
Valuing a world at peace, free of war and conflict. 
Supporting the notions of social justice, correcting injustice, taking care of 
the weak. 
Promoting equality and equal justice for all. 
 
Source: Adapted from Stern et al. (1998) 
 
As mentioned earlier, Loubser et al. (2001) also referred to environmental ethics in 
his concept formulation of environmental literacy. He noted that an environmentally 
literate person should: 
 be aware  of environmental ethics as a way of life; 
 demonstrate a respect for all living things; and 
 know about the ethical issues surrounding the protection and management of the 
natural environment. 
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Minteer and Collins (2005:1809) developed an ethical framework designed for 
ecologist and biodiversity managers. Table 3.7 represents some of the ethical 
concepts that these authors included in their ethical framework. 
 
Table 3.7: Elements of an ecological ethics framework 
Ethical domain 
Subject matter and general 
prescriptions 
Representative 
work 
Animal ethics (value 
of and duties 
towards animals) 
Animal welfare 
Reduce unnecessary animal 
suffering. 
Frey (1983); Singer 
(1990) 
Animal rights 
Respect the dignity and/or 
moral and legal rights of 
animals. 
Wise (2000); Regan 
(2004) 
Environmental ethics 
(value of and duties 
towards the natural 
environment) 
 
Weak 
anthropocentrism/ 
environmental 
pragmatism 
Conserve nature for non-
consumptive social ends now 
and in the future (e.g. 
recreation, spiritual fulfilment, 
education etc.).  
Norton (1984), 
(1987); Light & Katz 
(1996); Minteer 
(1998), (2001) 
Biocentrism 
Protect living organisms for 
their inherent worth/intrinsic 
value. 
Taylor (1986); Agar 
(2001) 
Ecocentrism 
Protect entire ecological 
systems and processes for 
their “systemic”/intrinsic 
value. 
Rolston (1988), 
(1994); Callicott 
(1989), (1999) 
 
Source: Adapted from Minteer and Collins (2005:1809) 
 
Kotchen and Reiling (2000:98) used questions from the so-called New Ecological 
Paradigm (NEP) scale to assess the attitudes and predict the actions of respondents 
towards the protection of endangered species. Table 3.8 presents the fifteen items of 
the NEP scale. 
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Table 3.8: New ecological paradigm (NEP) scale items 
No. Item 
1 We are approaching the limit of the number of people the earth can support. 
2 Humans have the right to modify the natural environment to suit their needs. 
3 When humans interfere with nature it often produces disastrous consequences. 
4 Human ingenuity will insure that we do not make the earth unliveable.  
5 Humans are severely abusing the environment. 
6 The earth has plenty of natural resources if we just learn how to develop them. 
7 Plants and animals have as much right as humans to exist.  
8 
The balance of nature is strong enough to cope with the impacts of modern industrial 
nations. 
9 Despite our special abilities, humans are still subject to the laws of nature. 
10 The so-called „ecological crisis‟ facing human kind has been greatly exaggerated. 
11 The earth is like a spaceship with very limited room and resources. 
12 Humans were meant to rule over the rest of nature. 
13 The balance of nature is very delicate and easily upset.  
14 Humans will eventually learn enough about how nature works to be able to control it. 
15 
If things continue on their present course, we will soon experience a major ecological 
catastrophe. 
 
Source: Adapted from Kotchen and Reiling (2000:98) 
 
Based on the above discussions, Table 3.9 lists the environmental values to be 
included in the theoretical model and tested empirically in this study. Thus, these 
values are necessary in the opinion of the author to be deemed environmentally 
literate and in turn exhibit pro-environmental behaviours.  
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Table 3.9: Environmental values necessary for positive environmental 
behaviours/actions 
No. Items 
1 
Supporting the notion that companies and government should provide the greatest good, not 
only for people, but all living species. 
2 
Making decisions based on the principle of reciprocity (doing to others (and nature) as you 
would like to be done to you). 
3 
Protecting the natural environment because of its intrinsic value and through knowing that one 
has done good. 
4 Realising that human beings are severely abusing the environment. 
5 Valuing the protection and preservation of the natural environment. 
6 
Displaying a sense of unity with nature, respecting ones role in the ecosystem and living in 
harmony with other species. 
7 Protecting entire ecological systems and processes for their “systemic” or intrinsic value. 
8 Respecting the dignity and/or moral and legal rights of animals and plants. 
9 
Conserving nature for non-consumptive social ends now and in the future. (e.g. recreation, 
spiritual fulfilment, education, etc.).  
10 
Appreciating and protecting all living organisms for their inherent worth/intrinsic value and not 
just for the utility they provide. 
11 
Realising that society is approaching the limit in terms of the number of people that the earth 
can support because of limited space and resources. 
12 
Realising that humans do not have the right to modify and exploit the natural environment to 
satisfy their needs. 
13 
Realising that human interference in nature can and does often produce disastrous 
consequences. 
14 
Acknowledging that technological advances/modernity/mechanisation has led to environmental 
degradation and separation of human and non-human nature.  
15 
Acknowledging that human ingenuity and the use of technology on their own will not ensure 
the habitability of the planet. A moral mindset change is required.  
16 Acknowledging that humans are still subject to the laws of nature. 
17 Acknowledging that humans are not meant to rule over the rest of nature. 
18 
Realising that if economic development continues on its present course, all living species will 
experience a major ecological catastrophe. 
 
Source: Researcher‟s own construct based on Stern et al. (1998); Kotchen and 
Reiling (2000:98) and Minteer and Collins (2005:1809). 
 
3.4 SUMMARY AND CONCLUSIONS 
In this chapter environmental literacy was defined and its various levels discussed. 
For the purpose of this research environmental literacy is defined as the ecological 
and business knowledge, „green‟ management skills and environmental values that 
lead to (more) environmentally-friendly behaviours and is seen as an outcome of 
environmental education. From the various definitions of environmental literacy, 
commonalities were identified which included knowledge and awareness, skills, 
attitude (values) and behaviour (action/participation). Given this, the variables to be 
used in this study are ecological and business knowledge, „green‟ management 
skills, environmental values and pro-environmental behaviours. With regard to the 
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levels of environmental literacy, operational and true environmental literacy was the 
most prevalent in the attempts of Business/Commerce/Economic faculties and 
business schools to implement environmental education.  
 
The variables to be used in the theoretical framework presented in Chapter One 
were also investigated. The dependent variable, pro-environmental behaviours, can 
be divided into five categories of which environmental activism and environmental 
behaviours are relevant to a specific profession (in this study, management). In 
respect of knowledge, nine concepts were identified from prior research. For the 
purpose of this research traditional managerial skills were contextualised to reflect 
how an employee/manager should function within a business organisation that aims 
to reduce its impact on the natural environment through the implementation of an 
EMS. Finally, a discussion of the values necessary for environmental literacy was 
presented. This discussion revealed that humans generally view the environment 
only in light of the utility that they can derive from it (especially in an economic 
setting). Thus, the aim of this study is determine the level of respect that business 
students have towards all living species and how they value the natural environment.  
 
The next chapter will discuss the research methodology and methods adopted in this 
study.
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CHAPTER FOUR 
RESEARCH DESIGN AND METHODOLOGY 
 
4.1 INTRODUCTION  
The following chapter will discuss the research design and methodology adopted to 
collect and analyse data to meet the objectives of this study. In addition, the 
research methods, which include the data collection and analysis methods, will also 
be presented in a systematic manner in this chapter. 
 
4.2 RESEARCH DESIGN 
The concept research design refers to the kind of research that is being planned as 
well as the kind of results that are envisaged (Babbie & Mouton 2001:75). Stated 
differently, the research design is the plan for collecting and analysing the relevant 
data needed to give empirical substantiation to a study and includes the sources of 
data, the research method(s) or technique(s) used to conduct the research and the 
sampling method (Zikmund 2003:65). Various researchers (Babbie & Mouton 
2001:75; Zikmund 2003:61; Lancaster 2005:74) emphasised that a study‟s problem 
statement and research objectives should serve as the point of departure when 
contemplating an appropriate research design for a study. This will ensure that the 
appropriate data is gathered and analysed (Zikmund 2003:65). The research design 
dictates the research methodology to be adopted in a study. In the following section, 
the two most commonly used research methodologies in social sciences will be 
explained.  
 
4.3 RESEARCH METHODOLOGY 
Before elaborating on the two most commonly used research methodologies it is 
deemed necessary to distinguish between the terms methodology and methods. The 
former refers to the general approach to the research process, whereas methods 
refer to the different ways by which data can be collected and/or analysed. 
Methodology includes the theoretical foundations to collect and analyse data. The 
methodology or paradigm that is adopted in a research project is of great 
significance in determining the methods used (Collis & Hussey 2003:55). 
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At this point it is also necessary to restate the problem investigated in this study. 
Given the importance of environmental education in addressing the challenges of 
climate change, the problem statement of this research is to determine how effective 
existing NMMU curricula are at shaping environmentally literate graduates (see 
Chapter One). 
 
The problem will be investigated from two perspectives. Firstly, from a supply side 
perspective - investigating the pro-environmental behaviours, ecological and 
business knowledge, „green‟ management skills and environmental values that 
students registered in the Business and Economic Sciences faculty at NMMU 
exhibit. Secondly, the problem will be investigated from a demand side perspective – 
investigating the pro-environmental behaviours, ecological and business knowledge, 
„green‟ management skills and environmental values that potential employers of 
NMMU students require. The focus will be on prospective employers in the mining 
and automotive industries.  
 
According to Davies (2007:9), regardless of the field of study, if research is being 
conducted on people‟s opinions, feelings, experiences or behaviour, one of two 
“paths will be followed”. The two paths that Davies (2007:9) is referring to are 
commonly known as quantitative/positivistic research and qualitative/ 
phenomenological research. This author also distinguishes between these two paths 
by stating that “one owes its identity to the scientific tradition; the second is reflective 
or experiential in nature”. The following section will elaborate more on these two 
distinct approaches to research methodologies.  
 
4.3.1 A positivistic research methodology  
Partington (2002:101) stated that positivistic/quantitative research is best described 
by the diagnostic approach to the generated data and by the fact that analysis is 
always in numerical form. Thomas (2003:1) suggested that quantitative methods 
“focus attention on measurements and amounts of characteristics displayed by 
people and events that the researcher studies.” In this research the pro-
environmental behaviours exhibited by students registered in the Faculty of Business 
and Economic Sciences will be investigated as a measure of environmental literacy. 
These pro-environmental behaviours are also assumed to be influenced by the 
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extent to which an individual displays certain ecological and business knowledge, 
„green‟ management skills and environmental values. 
 
According to Selltiz, Jahoda, Deutsch and Cook (1965:2), the purpose of quantitative 
research is to discover answers to questions through the application of scientific 
procedures. These procedures have been developed in order to increase the 
probability that the information obtained will be relevant to the research problem 
under investigation and will be reliable and unbiased. According to Davies (2007:11) 
the scientific principles and techniques referred to above have shaped the world as it 
is known today and offer the allure that findings are definite. The explicit nature of 
quantitatively generated findings makes it possible for conclusions to be drawn to a 
specifiable level of probability. Davies (2007:11) continued by stating that the 
precision of quantitatively-derived results provides a feeling of completeness to a 
research project. However, Selltiz et al. (1965:2) warned that there is no assurance 
that information produced in a quantitative approach will be relevant, reliable and 
unbiased, but that scientific research procedures increase the likelihood of this more 
than any other methodology.  
 
Partington (2002:101) distinguished between three broad types of quantitative 
research, namely descriptive, comparative or prescriptive. Descriptive studies 
involve the researcher observing a population or phenomenon and then providing a 
description of what he/she has observed (Babbie 2005:91; Zikmund 2003:55). 
Descriptive studies thus seek to identify and obtain information about a particular 
problem or issue (Hussey & Hussey 1997:10). In the present study the researcher 
will attempt to describe the level of environmental literacy of students registered in 
the Business and Economic Sciences faculty at NMMU. 
 
Comparative research (or historical research) refers to research conducted over a 
certain period of time so as to compare different time periods with one another, 
whereas prescriptive research aims to generate solutions or recommendations to 
specified problems (Babbie 2005:346; Lancaster 2005:45). This study will not make 
use of either comparative research or prescriptive research as the aim of the study is 
not to compare the level of environmental literacy of students over time or to 
recommend how NMMU should implement environmental education. 
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An advantage of conducting quantitative research is that structured guidelines exist 
for implementing this type of research (Leedy & Ormrod 2005:95). Quantitative data 
is also objective and allows generalisability from one setting to the next (Collis & 
Hussey 2003:12). 
 
Given the structured nature of quantitative research, the main disadvantage of this 
type of research is that it is rigid. According to Leedy and Ormrod (2005:95) 
concepts, variables and hypotheses are determined at the start of a research project 
and do not change throughout the research process. This is especially true during 
the empirical investigation stage of a research project. Thus, there is no possibility to 
explore new ideas as they arise during the research process. As will be shown in the 
next section, a qualitative research approach can be used to address the 
shortcomings of quantitative research. 
 
4.3.2 A phenomenological research methodology  
Partington (2002:109) defined a qualitative/phenomenological research design as 
research where the necessary data to be used in the study are collected in the form 
of words and observations, not numbers. The objective of this approach is generally 
to provide in-depth data and therefore large sample sizes are not possible. Here the 
researcher seeks to gain the perception of the informant on phenomena that occur in 
the real world and become absorbed in its detail to familiarise him/herself with the 
subject of interest. Qualitative research can also be descriptive, comparative or 
prescriptive in nature; although prescription is not usually as well-suited with 
qualitative research as it is with quantitative (Partington 2002:110). 
 
Denzin and Lincoln (2003:4) described qualitative research as a “situated activity” 
which places the observer in the real world. Furthermore, qualitative research 
consists of a set of interpretive, material practices that unearth the truth of the real 
world. These practices transform reality into a series of representations, including 
field notes, interviews, conversations, photographs, recordings and memos to the 
self. At this level, qualitative research involves an interpretive, naturalistic approach 
to the world. This means that qualitative researchers study objects in their natural 
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settings, attempting to make sense of, or to interpret, phenomena in terms of the 
meanings people bring to them (Denzin & Lincoln 2003:4).  
 
According to Davies (2007:11) there is a strong inclination among social researchers 
to utilise qualitative methods as it is perceived to be more “human and even, 
perhaps, more in tune with contemporary social thinking”. Creswell (1998:17) stated 
that qualitative research is useful when a topic needs to be explored. Thus, it is ideal 
when not much is known about the topic under investigation i.e. when variables are 
not easily identifiable, theories do not exist and theories need to be developed. The 
author of the study at hand is also of the opinion that qualitative research can 
provide in-depth views and enable the researcher to study individuals in their natural 
setting which ensures that findings are subject to the context in which it was 
obtained. In the present study a qualitative approach will be utilised as the field of 
research on environmental literacy is fairly new in the South African context and not 
many theories exist to explain this concept. 
 
The major drawbacks of qualitative research are the skills, preparation and planning 
that it demands from the researcher. According to Leedy and Ormrod (2005:134), 
the researcher should be well versed in various data collection methods needed to 
perform qualitative research (such as observation and interviewing). The researcher 
should also have an extensive knowledge of the subject matter and should be 
prepared to wade through large volumes of data to find meaning in what might seem 
like chaos to others. 
 
From the preceding discussions it is clear that both quantitative and qualitative 
research pose unique, but complementary advantages and challenges. Thus, it is 
important that a researcher carefully considers an appropriate research methodology 
to adopt in a particular study. The next section will elaborate upon the research 
methodology adopted in this study. 
 
4.3.3 Research methodology adopted in this study  
This research will make use of elements of both the positivistic and 
phenomenological paradigms, resulting in triangulation (a mixed methods approach) 
to give effect to the set objectives of the study (as stated in Chapter One). A 
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positivistic paradigm will be used to measure the level of environmental literacy 
amongst students registered in the Faculty of Business and Economic Sciences, and 
a phenomenological paradigm will be used to determine the demand for 
environmentally literate business graduates in the mining and automotive industries. 
 
The main advantage of using triangulation is that the method‟s strengths address the 
weaknesses of the other. Hussey and Hussey (1997:74) stated that triangulation 
increases the validity and reliability of a study and also adds to the richness of the 
data collected.  
 
As mentioned earlier the research methods are dictated by the paradigm that is 
adopted in the study. Now that the two research paradigms to be adopted in this 
study have been discussed it is necessary to elaborate on the specific research 
methods that will be utilised to collect and analyse the data in this study. 
 
4.4 RESEARCH METHODS 
Given that this study will make use of both positivistic and phenomenological 
research paradigms the following section will elaborate on the research methods 
employed in each of these paradigms. 
 
4.4.1 Research methods employed in a positivistic study  
There are various research methods available to collect quantitative data of which 
the most common is a survey (Zikmund 2003:66). Other positivistic research 
methods include observation studies, correlation research and development designs, 
which include cross-sectional and longitudinal studies (Leedy & Ormrod 2005:179). 
In this study the survey method will be adopted to assess the level of environmental 
literacy of students registered in the Business and Economic Sciences Faculty at 
NMMU.  
 
Leedy and Ormrod (2005:183) described survey research as the process of 
obtaining data about one or more groups of people by asking questions and 
tabulating their responses. According to these authors, the main purpose of this 
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method is to survey a sample drawn from a larger population so as to generalise the 
results to the larger population.  
 
Zikmund (2003:175) summarised the advantages of survey research by stating that it 
is quick, inexpensive, efficient and accurate when assessing information about a 
population. Babbie (2005:285) stated that surveys also make large sample sizes 
possible which improve the generalisability of the results obtained. Babbie 
elaborated on the advantages of survey research by stating that standardised 
questionnaires improve measurement by asking identical questions to all 
respondents. 
 
However, survey research lends itself to a number of weaknesses. Several errors 
can occur in survey research, such as random sampling errors, sample biases, 
respondent errors and administrative errors (Zikmund 2003:176). Babbie (2005:285) 
held that the standardisation of survey questions might not be appropriate for all 
respondents which can result in the survey appearing superficial. For this reason, 
Babbie also claims that survey research is unable to deal with the “context of social 
life”. Given this weakness of the survey method, this research will also make use of 
qualitative research. The following section will elaborate on the qualitative methods 
to be adopted in this research. 
 
4.4.2 Research methods employed in a phenomenological study 
As mentioned earlier qualitative research is commonly used to explore a topic or 
subject where no or little prior research exist. In using this technique knowledgeable 
individuals in the field are consulted that would enable the researcher to draw on 
their expertise and experience to develop a deeper understanding of social 
occurrences and build theories to explain phenomena (Zikmund 2003:114). In this 
study, experts in the field of environmental management in the mining and 
automotive industries will be consulted to establish whether a demand for 
environmentally literate business graduates exists. 
 
Some of the methods available for collecting qualitative data include experience 
surveys, secondary data analysis, case studies and pilot studies (Zikmund 
2003:114). Other methods range from interviewing and observation to utilising 
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historical artefacts, documents and records (Davies 2007:151). According to 
Partington (2003:109), in management studies, the most typical ways in which to 
collect qualitative data are structured interviewing, semi-structured personal 
interviewing, unstructured interviewing, non-participant observation, company 
documents previously written and documents written specifically for the research. 
 
In this study semi-structured personal interviewing will be used to determine the 
demand for environmentally literate students in the mining and automotive industries 
in South Africa. Semi-structured personal interviewing is a more flexible method of 
interviewing than structured interviews. By using this technique the researcher will 
have some established general topics for investigation, but allowance is made to 
examine topics and ideas as they emerge rather than relying on concepts and 
questions that were defined ahead of time. Usually the role of the interviewer is 
participative and encouraging but detached/objective. The interviewer merely 
facilitates the interview and allows the participant to express in-depth views and 
experiences (Hesse-Biber & Leavy 2006:125). 
 
Semi-structured personal interviews also offer all the benefits of other types of 
interviews such as obtaining relevant data and reaching a very specific target 
audience. Interviews can also be relatively structured to allow for comparison and 
can be used to obtain sensitive data (Creswell 1998:124). An important advantage 
specific to semi-structured personal interviewing is that this format of interviewing is 
less rigid and allows the interviewer to pursue relevant and unplanned enquiry. It is 
also useful for collecting more factual data (Hesse-Biber & Leavy 2006:125). 
 
However, this method of enquiry is not infallible and has its drawbacks. Hussey and 
Hussey (1997:156) stated that semi-structured personal interviewing can be time 
consuming. Data capturing, controlling the range of topics discussed during the 
interview and data analysis can also prove to be complex and difficult. This form of 
interviewing is also resource intensive, demands considerable preparation and 
requires interviewing and analytical skills (Creswell 1998:124). None of the 
drawbacks mentioned was however experienced by the researcher in the data 
collection phase of this research. 
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4.5 DATA COLLECTION 
According to Lancaster (2005:80) data is collected and analysed to assess the area 
on which a research project is focused with the aim to solve problems, explore 
issues, and ultimately make recommendations. This author also claims that data 
come in a wide variety of shapes and forms. As mentioned earlier, quantitative 
research usually produces numerical data, whereas qualitative research produces 
data in the form of words. 
 
Three possible sources of data exist in business-related research, namely secondary 
data, primary data and commercial data. Secondary data is data that has already 
been collected by someone other than the researcher. Primary data, on the other 
hand, is collected by the researcher himself, and commercial data is collected by a 
company or research firm who sells the reports to other individuals who use the data 
for their own projects (Strüwig & Stead 2001:40).  
 
Amongst others, Saunders, Lewis, and Thornhill (2003) suggested that one of the most 
fundamental distinctions between types of data is that of primary versus secondary 
data. The following sections will discuss the collection of secondary and primary data 
in this study. 
 
4.5.1 Secondary data collection  
Secondary data can often be found inside an organisation, in the library or on the 
internet. As mentioned before, it can also be purchased from firms that specialise in 
providing data for research purposes (Zikmund 2003:63). Internal company 
information refers to databases, reports, company analyses and so on, while 
external data sources include published reports, government surveys, competitor 
information and increasingly, internet and web-based sources of information 
(Lancaster 2005:66). Kervin (1992) also distinguished between raw secondary data 
where there has been little, if any, processing and compiled secondary data which 
has been altered to some degree. 
 
As the term implies, secondary data is essentially „second-hand‟ in as much as it is 
not new data collected specifically and primarily for the purpose of the project at 
hand. Very often, there is so much secondary data available that could potentially be 
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used in a research project that the problem for the researcher is in sorting through 
and evaluating exactly which secondary data to use. Secondary data should be 
examined before any data is collected for the first time by the researcher. If existing 
data cannot be used to meet the objectives and requirements of the research 
project, then the researcher should turn to the collection of new data. The collection 
of new data is generally much more expensive and time consuming. In addition it 
makes little sense to begin to collect such expensive new data if the data needed, or 
at least some of it, has already been generated within the organisation or by an 
outside party (Lancaster 2005:80). 
 
Secondary data for this study will be sourced from textbooks, online and printed 
journals, government publications, websites etc. The secondary data collected for 
this study dealt with environmental education, environmental literacy and the factors 
influencing environmental literacy amongst other things (see Chapters One and Two 
for more details). 
 
4.5.2 Primary data collection  
In contrast to secondary data, primary data is data gathered and assembled 
specifically for the project at hand (Zikmund 2003:63). Thus, primary data do not 
actually exist until and unless it is gathered through the research process. Primary 
data is closely related to, and has implications for, the methods and techniques of 
data collection (Lancaster 2005:65). Furthermore, the collection of primary data calls 
for decisions about the population, sample frame and sample. 
 
(a) Population, sample frame and sample 
In survey research, the term population refers to the category of people (or animals 
or objects) about whom the researcher intends to write in his/her report and from 
which he/she plans to draw a sample (Davies 2007:55). In other words, a population 
is any precisely defined set of people or collection of items which is under 
consideration for research purposes (Hussey & Hussey 1997:55).  
 
The decision about the population to be studied is at the discretion of the researcher 
and this is dictated mainly by the objectives implicit in the research question under 
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investigation (Davies 2007:55). As mentioned earlier, both quantitative and 
qualitative data will be collected in this study.  
 
In terms of quantitative data collection the population will comprise all students 
registered in the Business and Economic Sciences faculty at NMMU. The population 
of students spread across the six campuses (Bird Street, George, Missionvale, 
Second Avenue, Summerstrand North and Summerstrand South) of NMMU is 25 
449 which consist of 22 006 undergraduate students and 3 443 postgraduate 
students. The largest portion of students (7 337 students or 28.83%) at NMMU is 
registered in the Faculty of Business and Economic Sciences followed by the Faculty 
of Education with 5 258 (20.66%) students. Of the 25 449 students enrolled at 
NMMU, 13 855 (54.44 %) are female and 11 594 (45.56%) male; while the majority 
of these students (16 135 or 63.40%) are between the ages of 18 and 25. A small 
percentage, 12.06 per cent (3 068 students) of the total student population at NMMU 
live in NMMU residences (NMMU 2010; NMMU Student Profile 2009). 
 
For the purpose of qualitative data collection, the population consists of all mining 
and automotive companies in South Africa. As mentioned in Chapter One, the 
mining and automotive industries were chosen for the qualitative study because of 
their considerable contribution to the Gross Domestic Product (GDP), employment 
and carbon footprint in South Africa. The population of mining companies consist of 
47 mining related companies (Chamber of Mines of South Africa 2009). South Africa 
is a leading producer of precious metals such as gold and platinum, as well as base 
metals and coal. It is also the world's fourth-largest producer of diamonds. In 2007, 
Mining and quarrying contributed about 5.8 percent to the country's GDP and 
employed roughly 460 000 workers. Another 400 000 individuals are employed by 
the suppliers of goods and services to the industry. Two of the world's biggest mining 
companies, BHP Billiton and Anglo American Plc, originated in South Africa. Anglo 
American Plc owns many major subsidiaries, such as Anglo Platinum, Anglo Coal, 
Impala Platinum and Kumba Iron Ore. Diamond miner De Beers, also a South 
African company, is owned by Anglo American and a consortium led by the 
Botswana government (SouthAfrica.info 2008). 
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The automotive industry consists of both auto manufacturers and component 
manufacturers. There are 41 automotive manufacturing companies in South Africa 
(National Association of Automobile Manufacturers of South Africa 2009) and more 
than 200 component manufacturers (SouthAfrica.info 2008). This industry accounts 
for approximately 10 percent of South Africa's manufacturing exports, making it a 
critical component of the local economy. The South African automotive industry 
contributes approximately 7.5 percent to the country's GDP and employs roughly 36 
000 people. South Africa currently exports vehicles to over 70 countries, including 
Japan, Australia, the UK and the USA. African export destinations include Algeria, 
Zimbabwe and Nigeria. All of the major vehicle makers are represented in South 
Africa, including Ford, GM, Mercedes-Benz, Toyota, VW, as well as eight of the 
world's top 10 automotive component manufacturers and three of the four largest 
tyre manufacturers. The component industry has a turnover of about R50-billion, or 
approximately two percent of the country's GDP, and is looking to strong growth as 
export potential continues to increase. Furthermore, the government has identified 
the automotive industry as a key growth industry, with the aim of increasing vehicle 
production to 1.2 million units by 2020 (SouthAfrica.info 2008). 
 
A sampling frame is a “list or other record of the population from which all the 
sampling units are drawn” (Vogt 1993:202). In the case of the present study 
sampling frames exist for both quantitative and qualitative data collection purposes. 
In terms of the quantitative study, a list of all students registered in the Business and 
Economic Sciences faculty at NMMU will be obtained from a faculty officer. With 
regard to qualitative data collection the sampling frames to be used will be obtained 
from the industry representative bodies‟ membership lists, namely The Chamber of 
Mines of South Africa and the National Association of Automobile Manufacturers of 
South Africa (NAAMSA). 
 
Now that the population and sampling frame has been identified, the samples to be 
used in this study will be discussed. A sample is a subset of a population and should 
represent the main interest of the study (Hussey & Hussey 1997:55). 
 
In a positivistic study a representative or good sample is one in which the results 
obtained for the sample can be taken to be true for the whole population; in other 
101 
 
words, the researcher will be able to generalise from the results. For this reason and 
because of the need to conduct statistical analyses, a positivistic paradigm uses 
large samples6 however, the aim of a phenomenological paradigm is to get depth, 
and it is possible to conduct such research with a sample of one (Hussey & Hussey 
1997:55). 
 
According to Hussey and Hussey (1997:144) a good sample must be: 
 chosen at random (every member of the population must have a chance of being 
chosen); 
 large enough to satisfy the needs of the investigation undertaken; and 
 unbiased. 
 
For the purpose of this study the quantitative sample will be identical to the 
population i.e. all students registered in the Business and Economic Sciences faculty 
at the NMMU. The qualitative sample, on the other hand, will consist of eight mining 
and automotive companies in South Africa. Both samples will be drawn using 
appropriate sampling techniques which will be elaborated upon next. 
 
(b) Sampling techniques 
There are two major sampling alternatives, namely probability sampling and non-
probability sampling. When probability sampling is used each member of a given 
population has a known, non-zero likelihood of being selected. Conversely, in non-
probability sampling the likelihood of any particular member of a given population 
being chosen is unknown and the sample is chosen on the basis of personal 
judgment or convenience (Lancaster 2005:149; Leedy & Ormrod 2005:199; Zikmund 
2003:397).  
 
Probability sampling includes simple random sampling, systematic sampling, 
stratified sampling, cluster sampling and multistage area sampling whereas non-
probability sampling consists of convenience sampling, judgement (purposive) 
                                                          
6
 This substantiates the use of the survey method to collect primary quantitative data. As mentioned 
before, large sample sizes are possible using this research method. 
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sampling, quota sampling and snowball sampling (Zikmund 2003:384; Leedy & 
Ormrod 2005:199).  
 
For the purpose of this study, a combination of probability and non-probability 
sampling techniques will be used. In terms of the quantitative research, simple 
random sampling will be used. According to Davies (2007:58) the principle of simple 
random sampling lies at the heart of all scientific research and fulfils the 
requirements of a good sample as suggested earlier by Hussey and Hussey 
(1997:144). 
 
Leedy and Ormrod (2005:201) stated that simple random sampling is the most basic 
form of sampling and involves selecting a sample using simple random selection. 
Simple random sampling is ideal when the population under investigation is small 
and all the members of the population are known (Lancaster 2005:149; Leedy & 
Ormrod 2005:201; Davies 2007:57). It is important to note that random sampling 
does not mean that you take every fourth name (or whatever interval frequency 
would be appropriate), as this would not accord to the principle requirements noted 
above (Davies 2007:59). Simple random sampling is applied in the quantitative 
research because the names of all students registered in the Faculty of Business 
and Economic Sciences are known. Each individual in this population will also be 
provided with an equal opportunity to participate in the online survey. 
 
In terms of the qualitative research a mix of cluster and convenience sampling will be 
used. Cluster sampling is used when it is not possible to compile a list of all 
members of the target population (Babbie 2005:215). It involves the random 
selection of a large cluster of elements in the same geographical area (e.g. cities) 
rather than an individual member of the population. It is also ideal if the cluster is a 
mirror image of the population under investigation (Davies 2007:61; Zikmund 
2003:389). In convenience sampling (sometimes called accidental or haphazard 
sampling), the researcher simply selects elements in a population which is the 
easiest to obtain or is convenient (Davies 2007:56; Zikmund 2003:380). However, 
because there is no control over who falls into the sample the researcher does not 
have any means of knowing to what extent the information obtained or the opinions 
expressed do or do not reflect the total population – or even what that population 
103 
 
might consist of (Davies 2007:56).This could affect the representativeness of the 
sample and thus lead to an inability to generalise findings. Another drawback of 
convenience sampling is that the lack of randomness increase the likelihood of the 
sample being biased which makes it difficult to determine to what extent results vary 
from the pattern that would have been observed had the researcher been able to 
study the entire population (Davies 2007:56).  
 
Cluster and convenience sampling is applied in the qualitative research because 
most mining and automotive companies are located in the same geographical 
region. Most mining companies are located in Johannesburg while most automotive 
companies are generally located in the Nelson Mandela Bay area.  
 
Systematic sampling on the selection of members of a sample according to a 
predetermined sequence/interval (e.g. every 10th member of the population is 
chosen) which is selected by a random process (Babbie 2005:210; Leedy & Ormrod 
2005:203). 
 
According to Babbie (2005:212), stratified sampling represents a modification to the 
two preceding sampling techniques which has the ability to ensure a greater degree 
of representativeness. In stratified sampling different strata are created which has 
some characteristic in common and then simple random subsamples drawn from 
these strata (Zikmund 2003:386). Stratified random sampling combines the purity of 
simple random sampling with the researcher‟s awareness of the existence of 
different subgroups within the population and the fact that their beliefs, 
characteristics or attitudes might differ significantly (Davies 2007:60). 
 
Multi-stage area sampling uses a combination of other probability sampling 
techniques to randomly select progressively smaller geographical areas to sample 
(Zikmund 2003:389). The major benefit of using multistage area sampling is that it 
reduces the sampling errors that might occur during cluster sampling (Babbie 
2005:217). 
 
In judgement or purposive sampling the members of a sample are chosen with a 
specific purpose in mind. The members chosen in this sampling technique are 
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usually believed to be typical of a group or represent diverse perspectives on a 
certain topic (Leedy & Ormrod 2005:206). An experienced individual in the specific 
field usually uses his/her judgement to select the sample but the danger is that this 
might make the sample less representative of the population being studied (Zikmund 
2003:382). In research terms, there is no way of knowing to what extent the sample 
so chosen is indeed representative of the whole, or whether the so-called „typical‟ 
qualities are so. Scientifically, judgement or purposive sampling offers no 
improvement on convenience sampling, and, because it fails to make explicit the 
qualities being employed during sample collection, it is inferior to quota sampling 
(Davies 2007:58). 
 
In quota sampling, the researcher identifies key variables, the distribution of which is 
known for the relevant population. The sample is then selected so that it reflects the 
same proportionate breakdown. Typically, quotas are arranged in respect of gender, 
age, ethnic identity, place of residence, educational background and social class. 
Quota sampling constitutes an improvement on convenience sampling, and, if used 
in a student project, would greatly improve the quality of the data. But, apart from 
practicalities, there are a number of theoretical problems attached to it. It depends on 
whether the researcher knows the proportions to apply when drawing up quota 
requirements (Davies 2007:57). 
 
The snowball sampling technique refers to a number of different procedures in which 
initial respondents are selected using probability sampling methods and additional 
respondents are obtained utilising information gathered during the initial sampling. 
This technique is prevalent where members of a rare population need to be included 
in the sample (Zikmund 2003:384). 
 
Once the sample has been drawn, a research instrument has to be developed. More 
details on the samples used in this study are given in Chapters Five and Six, while 
further details on the research instruments will be provided in the following section.  
 
(c) Research instruments  
As mentioned before, this study will make use of both quantitative and qualitative 
data collection methods.  As such two research instruments were designed. 
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In the case of quantitative data collection a structured questionnaire, consisting of 
both closed-ended and some open-ended questions, will be administered to all 
students registered in the Business and Economic Sciences faculty at NMMU. With 
open-ended questions the respondent is allowed to provide his/her own answers, 
whereas with closed-ended questions the respondent has to choose an answer 
which has been predetermined by the researcher (Babbie 2005:254).  
 
The survey instrument (see Annexure A) will consist of the following six sections 
aimed at measuring the level of environmental literacy of students registered in the 
Faculty of Business and Economic Sciences: 
1. Biographical data 
2. Environmental education 
3. Ecological and business knowledge 
4. „Green‟ management skills 
5. Environmental values 
6. Pro-environmental behaviours 
 
With regard to qualitative data collection an interview schedule will be used to assist 
the researcher during the semi-structured personal interviews with environmental 
managers in the mining and automotive industries.  
 
The interview guide (see Annexure B) will consist of six sections to assess the 
demand for environmentally literate business graduates in the mining and 
automotive industries namely: 
1. Biographical data 
2. Environmental management, education and literacy 
3. Ecological and business knowledge 
4. „Green‟ management skills 
5. Environmental values 
6. Pro-environmental behaviours 
 
An important aspect of designing a research instrument is ensuring that is meets the 
criteria of reliability and validity. Reliability is defined as the consistency with which a 
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measuring instrument yields a certain result when the entity being measured has not 
changed (Leedy & Ormrod 2005:29). Validity, on the other hand, refers to the extent 
to which the research instrument measures what it is intended to measure (Zikmund 
2003:300). In this study, both research instruments were piloted using staff and 
students at the NMMU in an attempt to ensure reliability. In terms of the quantitative 
research instrument additional statistical analysis will also be conducted to ensure 
the validity and reliability of the online survey questionnaire. 
 
Adjustments were made to the research instruments incorporating the suggestions 
received during the pilot study. After which, ethical clearance was received for the 
two research instruments from the Business and Economic Sciences Faculty RTI 
Committee at NMMU. In terms of the quantitative study, an email was sent to all 
students registered in the Faculty of Business and Economic Sciences containing a 
cover letter and a hyper link to the online survey. The responses of students were 
automatically captured and exported to an Excel spreadsheet.  
 
With regard to the qualitative research, a sample of environmental experts in the 
mining and automotive industries was contacted via email or telephone to request 
their participation. The email contained a cover letter explaining the purpose of the 
research as well as the interview guide (see Annexure B). Individuals who were 
contacted telephonically were requested to provide their email addresses to supply 
them with the aforementioned documentation. The data from the qualitative study 
was recorded using a digital voice recorder and later transcribed verbatim. Field 
notes were also made by the researcher during the semi-structured personal 
interviews. The highest ethical standards were maintained throughout the research 
process so as to ensure the anonymity and confidentiality of all respondents in this 
study. 
 
Now that the data collection methods to be employed in this study have been 
discussed, the following section will elaborate on the data analysis methods that will 
be adopted. 
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4.6 DATA ANALYSIS  
Once primary data have been collected, it will be analysed using appropriate 
methods.  
 
4.6.1 Quantitative data analysis methods 
In terms of the online survey, quantitative data will be captured in an Excel 
spreadsheet and then imported to the Statistica 9 programme to enable the 
calculation of descriptive and inferential statistics. Descriptive statistics will include 
mean scores, standard deviations and frequency distributions of the Likert scale and 
“yes/no” (nominal scale) questions. Inferential statistics will include t-values, 
correlation coefficients, beta coefficients and R2 values. These inferential statistics 
will be used to test predetermined research hypotheses that will be discussed in the 
following sections. 
 
4.6.2 Qualitative data analysis methods 
There are two basic categories of data analysis in qualitative research, namely 
quantifying methods and non-quantifying methods (Collis & Hussey 2003:254). 
When using a quantifying method of analysis, qualitative data are converted into 
numerical data, either formally or informally. Quantifying methods to ananlyse 
qualitative data include both informal methods as well as formal methods. 
Furthermore, researchers have a choice between content analysis and the repertory 
grid technique if they are intending to use formal quantifying methods. In this study 
content analysis was used to analyse the content of websites and prospectuses of 
HEIs in South Africa. This was done to identify the prevalence (number) of „green‟ 
modules and the range of „green‟ topics discussed in such modules. A detailed 
summary of these modules and topics is provided in Annexure C. 
 
If a researcher has adopted a phenomenological paradigm, he/she might find it 
impractical to quantify the qualitative data. In this case a non-quantifying method is 
chosen (Collis & Hussey 2003:261). One popular non-quantifying method is 
grounded theory where the aim of the researcher is highly exploratory and focused 
on answering a particular research question. Here the researcher allows findings and 
conclusions to emerge from the data while at the same time searching for 
unexpected or emergent patterns. It is reported that the most important aspect of 
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qualitative analysis is its insightful and intuitive nature, which is both its core strength 
and weakness (Partington 2002:113-114).  
 
In this study the general analytical procedure proposed by Miles and Huberman 
(1994) will be used to analyse the data gathered during the semi-structured personal 
interviews. The general analytical procedure is a non-quantifying method for 
analysing qualitative data which can be used with any methodology. Collis and 
Hussey (2003:264) suggested a number of steps for applying the analytical 
procedure so as to ensure the “methodological rigour and systematic processes 
which are required” to analyse qualitative data (see Table 4.1). The remainder of this 
section will be dedicated to a discussion on how the general analytical procedure 
was applied in this study. 
 
(a) Transcribing and referencing the data 
As mentioned earlier, all interviews were recorded using a digital voice recorder  to 
ensure that no data was lost. The interviewer also made field notes while conducting 
the interview which were consulted to provide context to the responses of 
participants. All digital voice recordings and field notes were then transcribed 
verbatim to maintain the context and richness of the data. A word count was 
performed and revealed that respondents collectively used 19 590 words to express 
their views on the topic being discussed. All data collected during the semi-
structured personal interviews was referenced to simplify data retrieval. Thereafter, 
codes had to be developed. 
 
(b) Developing codes and coding data 
Codes describe a general feature, trend or theme in the data (Gibson & Brown 
2009:130). In this study both deductive and inductive codes were developed. 
According to Hennick, Hutter and Baily (2011:218), deductive codes are generated 
by the researcher himself from either literature on the topic or the interview guide 
used to conduct the interview, while inductive codes originate from the data collected 
(i.e. issues raised by the respondents). After the codes were saturated, the 
researcher started coding the data manually. Coding involves identifying passages in 
the raw data that are linked to a certain code and developing them in terms of their 
properties and dimensions (Corbin & Strauss 2008:159). After the data was coded 
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the researcher set out to identify similarities that exist between codes. Given these 
similarities, codes were grouped together objectively to form categories. Summaries 
were made throughout the coding process which enabled the researcher to construct 
generalisations about the data. Chapter Six will provide a detailed discussion on 
these generalisations. 
 
Table 4.1: General analytical procedure for qualitative data 
Step Description 
1 
Convert any rough field notes you have made into some form of written record which you 
and your supervisors will still be able to understand in later months. When writing your field 
notes you may wish to add your own thoughts and reflections. This will be the start of your 
tentative analysis. You should distinguish your interpretations and speculation from your 
factual field notes. 
2 
Ensure that any material you have collected from interviews, observations or original 
documents is properly referenced. The reference should indicate who was involved, the 
date and time, the context, the circumstances leading to the data collection and the possible 
implications for the research. You may find it useful to record your references on a pro-forma 
summary sheet, which you can then keep in an indexed system for ease of retrieval. 
3 
Start coding the data as early as possible. This will involve allocating a specific code to each 
variable, concept or theme that you wish to identify. The code may be allocated to a specific 
word or to a phrase and the use of exemplars is helpful in applying the code and explaining 
its significance in your thesis. The code will allow you to store the data, retrieve it and 
reorganise it in a variety of ways. You will find it easier if you start with as many codes as you 
feel necessary and later collapse them into a smaller number. 
4 
When data is coded, you can start grouping the codes into smaller categories according to 
patterns or themes which emerge. This is not a mechanical task, but will require some 
considerable effort and thought. If you are not using a strong theoretical framework, do not 
attempt to impose categories, but allow them to emerge from the data. Compare new data as 
it is collected with your existing codes and categories, and modify them as required. 
5 
At various stages write summaries of your findings at that point. The discipline of putting 
your thoughts on paper will help with your analysis and highlight any deficiencies to be 
remedied. 
6 
Use your summaries to construct generalisations with which you can confront existing 
theories or use to construct a new theory. 
7 
Continue to process until you are satisfied that the generalisation arising from your data is 
sufficiently robust to stand the analysis of existing theories or the construction of a new 
theory. 
 
Source: Collis and Hussey (2003:264) 
 
4.7 RESEARCH HYPOTHESES TO BE TESTED 
Figure 4.1 restates the theoretical framework that will be tested in this study (also 
presented in Figure 1.1). As discussed in Chapters One and Three the independent 
variables include ecological and business knowledge, „green‟ management skills and 
environmental values. The dependent variable is pro-environmental behaviours. In 
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this study, the level of environmental literacy will be equated to pro-environmental 
behaviours.  
 
The following hypotheses are derived from Figure 4.1 and will be tested in this study: 
 H0,1.1: There is no relationship between pro-environmental behaviours and 
environmental education. 
 H0,1.2: There is no relationship between pro-environmental behaviours and 
ecological and business knowledge. 
 H0,1.3: There is no relationship between pro-environmental behaviours and 
„green‟ management skills. 
 H0,1.4: There is no relationship between pro-environmental behaviours and 
environmental values. 
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Figure 4.1: Theoretical framework representing the knowledge, skills and values that an environmentally literate business graduate 
should possess 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Researcher‟s own construct based on Stern, Dietz and Guagnano (1998); Schaltegger and Figge (2000); Loubser et al. (2001); Furnham (2003:81); 
Peterson and Van Fleet (2004); Spellerberg et al. (2004); Bosch et al. (2006); Daft (2006) and Stoffberg and Prinsloo (2009). 
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Ecological and business knowledge 
 Biosphere  
 Ecological perspective 
 Human interactions 
 Environmental changes  
 Activities to meet basic human needs and wants 
 Renewable and non-renewable resources 
 Maintain environmental quality  
 Ability to make choices. 
 Decision making on environmental issues  
 Environmental ethics  
 EMS definition, types and components. 
 Business risks 
 Opportunities 
 Climate change adaption to traditional business 
functions 
 
Environmental values 
 Utilitarian, deontologist, virtue ethics perspectives 
 Valuing the protection and preservation of the natural environment 
 Human beings are severely abusing the environment through their way of life 
 Unity with nature, respecting ones role in the ecosystem and living in harmony with 
others. 
 Protecting entire ecological systems and processes for their “systemic” or intrinsic 
value. 
 Respect for  all living things 
 Conserving nature for non-consumptive social ends 
 Human beings do not have the right to modify and exploit the natural environment 
 A moral mindset change is required to preserve the natural environment 
 Humans are still subject to the laws of nature 
 Humans are not meant to rule over the rest of nature. 
PRO-ENVIRONMENTAL 
BEHAVIOURS 
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4.8 SUMMARY AND CONCLUSIONS  
In this chapter it was indicated that both quantitative and qualitative research 
methodologies will be adopted (resulting in triangulation) to give effect to the problem 
statement of this study. This methodology was chosen to add to the validity and 
reliability of the study as well as the richness of the data collected. Quantitative and 
qualitative data will be sourced by means of an online survey and semi-structured 
personal interviews respectively. Details on the populations, sample frames, 
samples, sampling techniques and research instruments were provided. In this study 
the populations to be investigated are students registered in the Business and 
Economic Sciences Faculty at NMMU and companies in the mining and automotive 
industries. Sample frames exist for both quantitative and qualitative studies and use 
will be made of probability (simple random sampling) and non-probability (cluster and 
convenience sampling) sampling techniques. Primary quantitative data will be 
collected using a structured questionnaire and analysed by means of descriptive and 
inferential statistics. On the other hand, primary qualitative data collection will be 
aided with the use of an interview guide and analysed using the general analytical 
procedure. 
 
In the following chapter a report will be given on the empirical data which have been 
collected during the quantitative primary investigation. It will report on the results 
from the online survey administered amongst students registered in the Business 
and Economic Sciences faculty at NMMU. The chapter thereafter will discuss the 
results of the qualitative primary investigation (semi-structured personal interviews). 
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CHAPTER FIVE 
EMPIRICAL RESULTS: QUANTITATIVE SURVEY 
 
5.1 INTRODUCTION 
In the preceding chapters a theoretical background to the study was given. Chapter 
Two focused on environmental education in general, while Chapter Three 
concentrated on environmental literacy as the outcome of environmental education. 
In Chapter Three the theoretical framework to be tested in this study was also 
discussed in detail. This framework consists of the dependent variable (pro-
environmental behaviours) and three independent variables (ecological and business 
knowledge, „green‟ management skills and environmental values). This framework is 
based on the premise that environmental literacy is an outcome of environmental 
education and postulates that environmental education should provide graduates 
with the behaviours, knowledge, skills and values demanded by prospective 
employers. A number of items/statements were identified from literature that could 
possibly be used to measure each of the variables to be tested in this study. Chapter 
Four dealt with the methodological framework upon which this study is based. It was 
indicated that both positivistic and phenomenological research paradigms were 
utilised for the purpose of this study. An online survey was used to collect the 
quantitative data, while semi-structured personal interviews were used to collect the 
qualitative data. 
 
In this chapter the empirical results from the online survey will be presented. Firstly, 
a discussion of the descriptive statistics is provided. This discussion will include a 
description of the sample as well as the findings from the different sections of the 
measuring instrument (see Annexure A). Secondly, inferential statistics are 
presented which will be used to test the hypotheses of this study. Thirdly, the 
findings of the semi-structured personal interviews are provided. 
 
5.2 DESCRIPTIVE STATISTICS 
Descriptive statistics aim to describe, summarise and organise data. These statistics 
also have the ability to make a data set more understandable to readers and 
researchers (Aron, Aron & Coups 2008:3; Salkind 2010:8). According to Hardy and 
Bryman (2009:7) descriptive statistics provide information that reveals three 
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characteristics of a data set, namely central tendency (the most likely observation), 
dispersion (the degree to which observations vary), and shape (the concentration of 
the data relative to the most likely observation). 
 
The aim of this section is to provide a detailed description of the sample as well as 
the other quantitative data which have been collected using an online survey. For the 
purpose of this study, measures of central tendency (mean scores, medians and 
frequency distributions) and dispersion (standard deviations) will be used in the 
discussion. 
 
5.2.1 Sample description 
According to Table 5.1, the majority of the respondents in this sample consisted of 
females (52.9%) between the ages of 18 and 21 years (66.9%). Furthermore, most 
of the respondents either majors in the Department of Business Management 
(33.4%) or the School of Accounting (30.5%). In terms of year level, very few fourth 
year (6.2%) and postgraduate (8.1%) students participated in this study. This low 
participation rate could be explained by the fact that very few four-year programmes 
are offered in the Faculty of Business and Economic Sciences at NMMU and that 
only a small proportion of the student population pursue postgraduate studies (see 
Chapter Four). Most of the students who participated in the survey (more than 85%) 
were undergraduate students either in their first year (40.3%), third year (24%) or 
second year (21.4%) of study. 
 
More than ninety percent of the respondents were either attending lectures at the 
NMMU South campus (68.5%) or Second Avenue (25.3%) campus. The NMMU 
North and Bird Street campuses were poorly represented with only one student from 
each of these campuses participating in the survey. The lack of participation from the 
Bird Street campus students could be attributed to the fact that MBA students usually 
do not have the time to complete surveys as they are part time students who work 
while completing their studies. The majority of the respondents (78.9%) stayed off 
campus while pursuing their studies, while slightly more than one fifth (21.1%) 
stayed in a university residence or student village on or close to campus at the time 
of the survey. 
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Slightly less than five percent (4.9%) of the respondents were part of a „green‟ 
student society, while more than half (64.9%) indicated that they are interested in 
becoming members of such a society. A „green‟ student society was recently 
established at NMMU 2010. Growing support for this student society might enable 
more students to fulfil their wish to become actively involved in tackling 
environmental issues on campus.  
 
In terms of the respondents‟ envisioned career path, 22.4 percent of the students 
indicated an interest in pursuing a career in environmental management. This finding 
is in sharp contrast with research that reports that as much as 80 percent of 
graduates in the UK want to pursue a career that has a positive impact on the 
environment (Bridle 2009:48). Close to a third of South African students participating 
in the 2011 GUESS Survey were interested in establishing businesses to pursue 
environmental goals (Viviers et al. 2011:60). This departure from the general trend in 
career preference by NMMU students might be due to a lack of knowledge regarding 
various career opportunities in this field and perhaps ignorance regarding the 
importance and impact of „green‟ issues on traditional business management. This 
could mean that the Faculty of Business and Economic Sciences at NMMU should 
do more to not only create an environmental awareness, but also much needed 
environmental sensitivity amongst students. Creating environmental awareness and  
sensitivity could not only help promote career opportunities in the field of 
environmental management, but also enable students to adopt a pro-environmental 
stance in traditional business careers. Such awareness and sensitivity can be 
created by incorporating „green‟ topics in lectures, course material, tests and having 
guest speakers to address students on the topic. Additionally, career days, student 
career counselling or participation in the newly established „green‟ student society 
can also be used. 
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Table 5.1: Sample description 
Gender N % 
Male 145 47.1 
Female 163 52.9 
Total 308 100.0 
Age 
18-21 206 66.9 
22-30 90 29.2 
31-40 10 3.2 
41+ 2 0.6 
Total 308 100.0 
Department / School 
Business Management 103 33.4 
School of Accounting 94 30.5 
Economics 27 8.8 
Human Resources 22 7.1 
Business School 16 5.2 
Marketing Management 12 3.9 
Tourism 10 3.2 
Development Studies 8 2.6 
Industrial & Organisational Psychology 7 2.3 
Management & Entrepreneurship 6 1.9 
Logistics 3 1 
Total 308 100 
Year Level 
First  124 40.3 
Second  66 21.4 
Third 74 24.0 
Fourth 19 6.2 
Postgraduate 25 8.1 
Total 308 100.0 
Campus 
South 211 68.5 
Second Avenue 78 25.3 
Missionvale 17 5.5 
North 1 0.3 
Bird Street 1 0.3 
Total 308 100.0 
Residence 
I stay off-campus 243 78.9 
I stay in a university residence/student village 65 21.1 
Total 308 100.0 
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Table 5.1: Sample description (continued) 
„Green‟ Membership N % 
No. 293 95.1 
Yes. 15 4.9 
Total 308 100.0 
„Green‟ membership interest 
Yes  200 64.9 
No 108 35.1 
Total 308 100.0 
Career in environmental management  
No 239 77.6 
Yes 69 22.4 
Total 308 100.0 
 
Having provided an overview of the sample, a discussion of the descriptive statistics 
relating to the different sections in the quantitative measuring instrument will now be 
presented. 
 
5.2.2 Environmental education 
Students were asked to indicate whether they were enrolled for any modules that 
focus entirely on environmental management (statement B1) or include elements of 
environmental management (statement B2). This was done to obtain an idea of the 
prevalence of such modules in the Business and Economic Sciences Faculty and the 
exposure that students registered in the faculty receive to such modules. 
 
As can be seen in Table 5.2, very few respondents were enrolled for modules that 
focused entirely on, or that included elements of environmental management at the 
time of the survey (5% and 10% respectively). This finding could be explained by the 
lack of such modules being offered in the Business and Economic Sciences Faculty. 
A review of the 2009 prospectus of the Business and Economic Sciences Faculty by 
Lillah and Viviers (2010:13) revealed that only two modules containing the word 
„environment‟ in its title were offered in this faculty (see Table 2.4). 
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Table 5.2: Enrolment in modules that focus entirely on or include elements 
of environmental management 
Statement 
Yes No Total 
N % N % N % 
B1: I am currently enrolled for a module(s) that FOCUSES 
ENTIRELY on environmental management offered IN THE 
FACULTY OF BUSINESS AND ECONOMIC SCIENCES.  
14 5 294 95 308 100 
B2: I am currently enrolled for a module(s) that INCLUDE(S) 
ELEMENTS of environmental management offered IN THE 
FACULTY OF BUSINESS AND ECONOMIC SCIENCES. 
30 10 277 90 307 100 
 
Notwithstanding the preceding findings the majority of respondents attached a great 
deal of importance to such modules being introduced in the Faculty of Business and 
Economic Sciences at NMMU (this can be seen by the high mean scores of the 
statements in Tables 5.3 and 5.4). This finding seems to confirm reports that 
students are demanding more exposure to environmental issues during their studies 
(Gardiner & Lacy 2005; Princeton Review 2009). 
 
Statement B3.1 to B3.7 (in Table 5.3) aimed to measure the respondents‟ interest in 
modules incorporating selected environmental management topics,  while 
statements B4.1 to B4.6 (Table 5.4) required respondents to indicate their interest in 
the development of modules focusing on selected environmental management topics 
in its entirety. All statements were phrased on a five-point Likert scale where 1 
represented strongly disagree and 5 strongly agree. 
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Table 5.3: Perceptions of students regarding the incorporation of selected „green‟ topics into existing NMMU modules 
Statement Mean
(a)(b)
 S.D. 
Strongly 
Disagree 
Disagree Neutral Agree 
Strongly 
Agree 
Total 
N % N % N % N % N % N % 
B3.7: eco-entrepreneurship
(c)
 3.92 1.14 14 5 22 7 54 18 88 30 117 40 295 100 
B3.5: „green‟ marketing
(d)
 3.91 1.11 14 5 15 5 58 20 93 33 105 37 285 100 
B3.6: environmental law
(e)
 3.87 1.2 16 6 25 9 59 20 70 24 119 41 289 100 
B3.3: environmental economics
(e)
 3.82 1.1 14 5 17 6 72 24 95 32 96 33 294 100 
B3.4: ecological ethics
(e)
 3.68 1.18 19 7 25 9 73 25 86 30 87 30 290 100 
B3.2: environmental reporting 
(accounting)
(e)
 
3.63 1.18 16 6 36 13 70 24 84 29 82 28 288 100 
B3.1: „green‟ purchasing and logistics
(f)
 3.6 1.11 15 5 23 8 98 34 76 27 74 26 286 100 
 Statements are ranked from highest to lowest mean score. 
 The following scales are used to measure the importance of respondents‟ perceptions. 
 Mean scores ranging from 1.0 ≤  M  < 1.8: Very low importance 
 Mean scores ranging from 1.8 ≤  M  < 2.6: Low importance 
 Mean scores ranging from 2.6 ≤  M  ≤ 3.4: Neutral 
 Mean scores ranging from 3.4 <  M  ≤ 4.2: High importance 
 Mean scores ranging from 4.2 <  M  ≤ 5.0: Very high importance 
 Eco-entrepreneurship refers to as the practice of new venture creation in response to an identified opportunity to make a profit while also providing 
(minimising) positive (negative) environmental externalities [Kotchen (s.a.):28]. 
 Green marketing involves the application of the tools used by marketers to satisfy both the needs of the firm and its consumers while at the same time 
protecting and conserving the natural environment (Goshal 2008:3). 
 See Chapter Two, Section 2.4, for definitions of these concepts. 
 „Green‟ purchasing and logistics not only involves purchasing „green‟ products or services, but also reducing consumption of products and services 
(through recycling and reusing) as well as eliminating and properly disposing of waste (Min & Galle 1997:11; Brewer, Button & Hensher 2001:340). 
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Table 5.4: Perceptions of students regarding the incorporation of entire „green‟ modules into NMMU syllabi  
Statement Mean
(a)(b)
 S.D. 
Strongly 
disagree 
Disagree Neutral Agree 
Strongly 
agree 
Total 
N % N % N % N % N % N % 
B4.6: eco-entrepreneurship 3.65 1.24 26 9 18 6 73 26 77 27 89 31 283 100 
B4.3: environmental economics 3.55 1.27 28 10 26 9 77 27 70 24 85 30 286 100 
B4.5: „green‟ marketing 3.52 1.27 26 9 37 13 62 22 79 28 78 28 282 100 
B4.4: ecological ethics 3.45 1.31 30 11 38 13 66 23 71 25 77 27 282 100 
B4.2: environmental reporting 
(accounting) 
3.27 1.27 30 11 49 17 83 29 61 21 62 22 285 100 
B4.1: „green‟ purchasing and logistics 3.17 1.25 32 11 50 18 88 31 59 21 52 19 281 100 
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All of the statements in Table 5.3 have mean scores higher than 3.4, indicating that 
most of the respondents placed a high level of importance on incorporating all the 
suggested „green‟ topics into existing modules offered in the Business and Economic 
Sciences Faculty. These findings are reaffirmed by the frequency distributions 
contained in Table 5.3 which reveal that more than half of the respondents either 
agreed or strongly agreed to all statements dealing with the incorporation of selected 
„green‟ topics into existing NMMU modules. This finding is in line with Nowak, Rowe, 
Thomas and Klass (2008:26) who reported that MBA students had a great interest in 
modules dealing with business sustainability which includes consideration of 
environmental as well as social issues. 
 
The highest ranked topics to be incorporated into existing modules offered in the 
Business and Economic Sciences Faculty were eco-entrepreneurship (mean score = 
3.92, S.D. = 1.14), „green‟ marketing (mean score = 3.91, S.D. = 1.11) and 
environmental law (mean score = 3.87, S.D. = 1.2), while the lowest ranked topics 
were „green‟ purchasing and logistics (mean score = 3.6, S.D. = 1.11), environmental 
reporting (accounting) (mean score = 3.63, S.D. = 1.18) and ecological ethics (mean 
score = 3.68, S.D. = 1.1). The fact that eco-entrepreneurship ranked the highest of 
all the suggested „green‟ topics is very encouraging in light of the high 
unemployment rate in South Africa. This finding could possibly point to an interest of 
students to start their own „green‟ businesses or even create new „green‟ industries 
(such as an alternative energy industry) in the South African economy. Hernandez 
(2010:50) reported that „green‟ business activity contributed between $371 and $516 
billion to the American economy in 2007 and is said to be “in a position to grow 
quickly”. In South Africa, the Industrial Development Corporation (IDC) set aside R25 
billion to invest in „green‟ industries as part of the New Growth Path of the country 
(IDC 2011). 
 
As can be seen in Table 5.4, only two statements have mean scores of less than 3.4. 
Once again, the highest ranked statement related to the development of an entire 
module in eco-entrepreneurship (mean score = 3.65, S.D. = 1.24) and the lowest 
statement related to the development of an entire module in „green‟ purchasing and 
logistics (mean score = 3.17, S.D. = 1.25). Other topics which had mean scores 
greater than 3.4 included environmental economics (mean score = 3.55, S.D. = 
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1.27), „green‟ marketing (mean score = 3.52, S.D. = 1.27) and ecological ethics 
(mean score = 3.45, S.D. = 1.31). 
 
It is also interesting to note that environmental reporting (accounting) did not rank 
high as one of the topics to be incorporated into existing NMMU modules or 
developed into a dedicated module. This finding is unfortunate as the King III report 
has led to the requirement that all JSE-listed companies need to produce integrated 
reports which include financial data as well as environmental, social, governance 
and BEE data (Integrated Reporting Committee 2011). It is even more unfortunate if 
one considers that quite a substantial number of students are registered in the 
School of Accounting and that they do not see environmental accounting (reporting) 
as important (not even as a topic to be integrated into existing accounting modules).  
 
Given these findings, the researcher deduced that there exists a clear need to either 
incorporate eco-entrepreneurship into existing modules in the Faculty of Business 
and Economic Sciences or to develop an entirely new module in this regard. 
Awareness of developments such as integrated reporting required for JSE-listed 
companies should be encouraged. 
 
As mentioned in Chapter Two, the desk review, which was conducted at the 23 
South African HEIs, revealed that most Economics/Management/Commerce 
faculties and business schools used dedicated modules to integrate environmental 
education into their curricula. Twenty dedicated „green‟ modules were identified of 
which the most prevalent topics included environmental economics (34%) followed 
by environmental management (29%) and environmental law (11%). These findings 
coincide with those found in this study. Environmental economics and environmental 
law also were some of the most prominent topics that students felt should be 
integrated into existing modules or developed into an entire module (see Table 5.3). 
 
The following section will deal with the respondents‟ understanding of ecological and 
business concepts such as environmental management systems. The findings will 
provide a clearer picture of the gaps in the ecological and business knowledge of 
students registered in the Faculty of Business and Economic Sciences. It will also 
indicate which topics should be addressed in classrooms to bridge this knowledge 
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gap. Classroom experiences can be supplemented by active participation in green 
activities on campus or in industry. Action research projects can also be utilised to 
develop a deeper understanding of and competence in dealing with environmental 
problems. 
 
5.2.3 Ecological and business knowledge 
A number of studies have been conducted to highlight the importance of ecological 
knowledge and to assess the level of ecological knowledge of individuals (Kennedy, 
Hyde & Karney 2002; Swanepoel et al. 2002; Kaplowitz & Levine 2005; Pe‟er, 
Goldman & Yavetz 2007; Wittneben & Kiyar 2009). Some researchers have also 
attempted to establish whether a link exist between ecological knowledge and 
environmental behaviours (Kibert 2000; Laurian 2003; Meinhold & Malkus 2005). 
These studies used varying methods to achieve their objectives and offer incoherent, 
and sometimes opposing, findings. It should, however be noted that very few, if any, 
studies exist that focuses specifically on the ecological knowledge of business 
students. To address this gap in research this section will provide descriptive 
statistics on the perceptions of students regarding their ecological and business 
knowledge. 
 
This section of the measuring instrument consisted of 26 statements aimed at 
measuring the respondents‟ understanding of certain ecological and business 
concepts. All statements were phrased on a five-point Likert scale where 1 
represented strongly disagree and 5 strongly agree. The descriptive statistics 
relating to this section of the measuring instrument are given in Table 5.5. 
 
The majority of statements in Table 5.5 had mean scores higher than 3.4. This 
implies that most of the students in this sample perceived that they had a fairly good 
understanding of most of the ecological and business concepts tested in the 
measuring instrument. 
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Table 5.5: Students‟ understanding of ecological and related business concepts 
Concept Mean S.D. 
Strongly 
Disagree 
Disagree Neutral Agree 
Strongly 
Agree 
Total 
N % N % N % N % N % N % 
B5.6: the CAUSES OF POLLUTION 4.17 0.99 7 2 12 4 46 15 91 31 141 47 297 100 
B5.1: the BIOSPHERE as the life support system on which all living 
organisms depend 
4.11 1.07 12 4 12 4 48 16 86 29 141 47 299 100 
B5.7: how to REDUCE POLLUTION 3.96 1.03 7 2 20 7 59 20 101 34 109 37 296 100 
B5.3: HUMAN INTERACTIONS with the natural environment 3.95 0.96 5 2 20 7 57 19 122 41 96 32 300 100 
B5.8: how to MINIMISE WASTE 3.9 1 6 2 22 7 65 22 111 37 98 32 302 100 
B5.9: how to DISPOSE OF WASTE properly 3.8 1.06 7 2 26 9 82 28 86 29 95 32 296 100 
B5.5: ENVIRONMENTAL CHANGES that have been brought about by 
industrialisation and urbanisation 
3.79 1.09 12 4 20 7 83 28 87 29 97 32 299 100 
B5.15: the CONSERVATION of the natural environment and its 
resources 
3.66 1.12 12 4 37 12 72 24 99 33 80 27 300 100 
B5.13: renewable and non-renewable ENERGY RESOURCES 3.65 1.15 13 4 34 11 86 29 76 26 89 30 298 100 
B5.16: how ORGANISATIONS CAN CONTRIBUTE TO 
ENVIRONMENTAL CHANGE through the decisions they make 
3.65 1.06 8 3 37 12 82 27 100 33 74 25 301 100 
B5.19: the LONG-TERM GAINS associated with sustainable growth 3.6 1.11 14 5 33 11 83 28 93 32 72 24 295 100 
B5.4: the INTERRELATIONSHIPS between all organisms within an 
ecosystem 
3.55 1.09 16 5 31 10 87 29 102 34 62 21 298 100 
B5.20: the RELATIONSHIPS between high productivity, modern 
technology, economic development and a healthy environment 
3.54 1.15 17 6 33 11 97 32 78 26 75 25 300 100 
B5.12: how to MINIMISE THE USE OF NATURAL RESOURCES 3.47 1.11 15 5 41 14 91 30 91 30 61 20 299 100 
B5.14: ACTUAL AND PERCEIVED RISKS from the destruction of the 
environment and the exploitation of natural resources 
3.47 1.11 17 6 38 13 88 29 99 33 57 19 299 100 
B5.17: the effect that „GREEN‟ CONSUMER DEMANDS have on 
businesses 
3.44 1.1 15 5 43 14 92 31 93 31 56 19 299 100 
B5.2: the ECOLOGICAL CONCEPTS AND PRINCIPLES according to 
which nature operates 
3.43 1.02 15 5 33 11 99 33 113 38 40 13 300 100 
B5.11: the FINITE nature of NATURAL RESOURCES 3.41 1.17 19 6 46 16 86 29 81 28 62 21 294 100 
B5.24: the BUSINESS OPPORTUNITIES associated with climate 
change adaptation 
3.34 1.15 21 7 47 16 95 32 84 28 53 18 300 100 
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Table 5.5: Students‟ understanding of ecological and related business concepts (continued) 
Statement Mean S.D. 
Strongly 
disagree 
Disagree Neutral Agree 
Strongly 
agree 
Total 
N % N % N % N % N % N % 
B5.18: the effect that „GREEN‟ MARKET FORCES have on business 3.23 1.12 17 6 64 22 95 32 76 26 45 15 297 100 
B5.23: various BUSINESS RISKS associated with climate change 3.23 1.18 25 8 57 19 89 30 77 26 49 16 297 100 
B5.10: actions that can be taken to CORRECT POPULATION-
RESOURCE IMBALANCES 
3.22 1.09 18 6 56 19 105 36 76 26 40 14 295 100 
B5.25: the drivers of ENVIRONMENTAL SHAREHOLDER VALUE 3.04 1.21 32 11 72 24 93 31 57 19 46 15 300 100 
B5.26: how to ADAPT TRADITIONAL BUSINESS FUNCTIONS to 
make them „greener‟ 
2.94 1.16 31 11 80 27 89 30 59 20 33 11 292 100 
B5.21: the DEFINITION of an Environmental Management System 2.92 1.17 34 11 78 26 100 34 49 16 37 12 298 100 
B5.22: most DIFFERENT TYPES of Environmental Management 
Systems 
2.59 1.29 73 24 82 27 71 24 40 13 33 11 299 100 
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According to Table 5.5, the statement with the highest mean score related to the 
students‟ perception of their understanding of the causes of pollution such as carbon 
dioxide emissions (B5.6). This statement had a mean score of 4.17 (S.D. = 0.99) 
which implies that respondents were of the opinion that they had a high level of 
understanding of this concept. In fact, 73 percent of the respondents either agreed or 
strongly agreed with this statement. Other concepts which students thought they had 
a fairly good understanding of included, amongst others: 
 the biosphere as a life support system to all living organisms (B5.1); 
 measures to reduce pollution (B5.7); 
 human interactions with the natural environment (B5.3); 
 measures to minimise waste (B5.8); 
 measures to dispose of waste properly (B5.9); and  
 the environmental changes which have been brought about by 
industrialisation and urbanisation (B5.5). 
 
More than 30 percent of the respondents strongly agreed to all the statements 
dealing with the above mentioned concepts. This result was to be expected as 
ecological issues have received more publicity through popular media in recent 
years (see Chapter Two), with students acquiring knowledge on these topics from 
non-academic sources. Also, primary and secondary science education should also 
have equipped students with this type of knowledge (see Figure 2.2 regarding the 
sources of environmental education). 
 
Surprisingly, only one of the top ten concepts which were well understood by 
respondents related to business knowledge (statement B5.16). This statement 
ranked tenth with a mean score of 3.65 (S.D.=1.06) and dealt with how organisations 
contribute to environmental change through the decisions they make. This finding 
can possibly indicate a lack of business knowledge related to environmental 
management due to a lack of environmental education at NMMU. Compared to other 
Business/Commerce/Economic faculties and business schools, NMMU is still lagging 
behind in terms of modules that address business issues related to the environment. 
In fact, as reported earlier one of the most prevalent topics identified at South African 
HEIs was environmental management. Thus, it seems that NMMU has not 
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responded adequately to the demand for environmental education. This finding is 
further reaffirmed by the fact that the three lowest ranked statements (B5.22, B5.21 
and B26) also dealt with business concepts related to environmental management. 
Respondents were unsure (neutral) about their understanding of the different types 
of Environmental Management Systems (EMS) (statement B5.22 with mean score = 
2.59 and S.D. = 1.29), the definition of an EMS (statement B5.21 with mean score = 
2.92 and S.D. = 1.17) and how to adapt the traditional business functions to make 
them more environmentally friendly (statement B5.26 with mean score = 2.94 and 
S.D. = 1.16). Slightly more than half (51%) of the respondents either strongly 
disagreed or disagreed with statement B5.22, while more than 30 percent did the 
same for statements B5.21 and B5.26. These findings present a strong case for the 
need to integrate discussions regarding EMSs in business curricula at NMMU. 
 
In general, it would appear that respondents had more ecological knowledge than 
business knowledge related to the environment. This is a confirmation of research by 
Pe‟er, Goldman and Yavetz (2007:49) who found that student teachers were more 
knowledgeable about fundamental ecological processes and concepts than 
environmental action strategies. However, Nowak et al. (2008:32) reported that MBA 
students had become more aware of business strategies aimed at reducing a 
business‟ impact on the environment in recent times. 
 
5.2.4 „Green‟ management skills 
The preceding section dealt with the respondents‟ perceptions regarding their 
understanding of certain ecological and business knowledge. However, as 
mentioned before, knowledge should be accompanied by practical skills to ensure 
active protection of the natural environment. This section explores the value or 
importance they attached to developing certain „green‟ management skills. 
Wittneben and Kiyar (2009) suggested some skills which are important for 
businesses to operate in a low carbon economy. These skills include the ability to: 
 assess environmental risks and opportunities,  
 communicate environmental information to the public, and 
 find solutions to environmental problems.  
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The questions in this section were phrased on a five-point Likert scale as were the 
questions in the other sections in the measuring instrument where 1 represented 
strongly disagree and 5 strongly agree. In Table 5.6 the descriptive statistics related 
to this section of the measuring instrument are presented. 
 
All the statements in Table 5.6 have mean scores higher than 3.4 meaning that the 
respondents attached a relatively high level of importance to all the suggested 
„green‟ management skills. Respondents attached the highest value to the ability to 
identify environmental opportunities (D10 with mean score = 4.21 and S.D. = 1.03) 
and environmental risks (D9 with mean score = 4.19 and S.D. = 0.98). Respondents 
also considered the ability to follow „green‟ policies and procedures (D1 with mean 
score = 4.1 and S.D. = 0.99) and selecting solutions to address environmental risks 
and opportunities (D12 with mean score = 4.02 and S.D. = 1.01) as very important. 
The same applies to the ability to understand how a specific department or division 
in a business impacts on the overall carbon footprint of a specific business (D19 with 
mean score = 4.02 and S.D. = 0.98). More than 70 percent of the respondents either 
agreed or strongly agreed to statements D10, D9, D1, D12 and D19. These findings 
are somewhat in agreement with the suggestions of Wittneben and Kiyar (2009). 
 
The „green‟ management skills that ranked the lowest include the ability to 
conceptualise an organisation as part of a larger ecosystem, developing/tailoring an 
EMS to the specific needs and circumstances of an organisation, deriving well 
considered conclusions from environmental information as well as being able to 
analyse environmental information. The fact that students did not perceive the ability 
to customise an EMS as important could be expected given that they indicated that 
they have a relatively poor understanding of this concept (see section 5.2.3). 
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Table 5.6: Perceptions of students regarding „green‟ management skills 
Statement Mean S.D. 
Strongly 
disagree 
Disagree Neutral Agree 
Strongly 
agree 
Total 
N % N % N % N % N % N % 
D10: IDENTIFY environmental OPPORTUNITIES 4.21 1.03 8 3 13 5 42 15 72 25 153 53 288 100 
D9: IDENTIFY environmental RISKS 4.19 0.98 6 2 15 5 37 13 98 33 140 47 296 100 
D1: FOLLOW „green‟ POLICIES AND PROCEDURES 4.1 0.99 7 2 15 5 45 15 105 35 125 42 297 100 
D12: CHOOSE the most effective SOLUTIONS from alternatives 
generated to address environmental risks and opportunities 
4.02 1.01 6 2 18 6 57 19 98 33 118 40 297 100 
D19: UNDERSTAND how a department (such as IT or HR) impacts 
on the overall carbon footprint of a business 
4.02 0.98 7 2 15 5 51 17 114 39 107 36 294 100 
D6: effectively COMMUNICATE „green‟ issues to internal and 
external stakeholders of a business 
3.99 1.02 6 2 23 8 49 17 108 36 110 37 296 100 
D11: CONCEIVE VIABLE AND SUSTAINABLE ALTERNATIVES to 
deal with environmental risks and opportunities 
3.99 1.01 8 3 16 5 54 18 108 37 108 37 294 100 
D15: WORK COOPERATIVELY with others to implement an 
Environmental Management System 
3.97 1.07 12 4 12 4 66 22 89 30 116 39 295 100 
D16: MOTIVATE AND TRAIN OTHERS to operate within an 
Environmental Management System 
3.96 1.09 13 4 14 5 61 21 92 31 117 39 297 100 
D3: MANAGE THE BUDGET needed to implement an 
Environmental Management System 
3.93 1.08 9 3 22 7 66 22 86 29 115 39 298 100 
D18: NURTURE MEANINGFUL RELATIONSHIPS with 
environmental stakeholders  
3.93 1.02 8 3 18 6 65 22 104 35 103 35 298 100 
D2: PROCESS PAPER WORK necessary for the operation of an 
EMS in an orderly manner 
3.9 1.08 11 4 21 7 59 20 99 34 104 35 294 100 
D17: RESOLVE CONFLICTS that may arise from the 
implementation of an Environmental Management System by being 
a team player 
3.9 1.09 12 4 20 7 58 20 99 34 105 36 294 100 
D13: IDENTIFY the probable CAUSES of environmental problems 
by examining the observable symptoms 
3.87 1.07 13 4 17 6 64 21 106 36 98 33 298 100 
D14: ADAPT TO physical and regulatory CHANGES that occur due 
to natural resource depletion 
3.85 1.05 10 3 19 6 70 24 99 34 95 32 293 100 
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Table 5.6: Perceptions of students regarding „green‟ management skills (continued)  
Statement Mean S.D. 
Strongly 
Disagree 
Disagree Neutral Agree 
Strongly 
Agree 
Total 
N % N % N % N % N % N % 
D4: ANALYSE environmental information 3.84 1.08 11 4 21 7 71 24 95 32 99 33 297 100 
D5: DERIVE CONCLUSIONS from the environmental information 
analysed 
3.82 1.03 8 3 24 8 67 23 109 37 85 29 293 100 
D8: DEVELOP/TAILOR an Environmental Management System to 
the specific needs and circumstances of an organisation 
3.68 1.08 13 4 26 9 77 26 106 36 73 25 295 100 
D7: CONCEPTUALISE an organisation as part of a larger ecological 
system 
3.66 1.03 11 4 27 9 77 26 117 40 64 22 296 100 
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5.2.5 Environmental values 
In contrast to the previous sections, a considerable amount of research has been 
done to understand the environmental values of individuals. Some examples of such 
research include The American Environmental Values Survey (EcoAmerica 2006) 
and The South African Social Attitudes Survey (Roberts et al. 2010:195). With 
specific reference to higher education, Sia Su (2007) and Ozden (2008) attempted 
gauge students‟ environmental views in relation to biographical factors in the 
Philippines and Turkey. This section will deal with the descriptive statistics for the 
section of the measuring instrument which dealt with the environmental values 
exhibited by students registered in the Faculty of Business and Economic Sciences 
at NMMU. 
 
All the statements in Table 5.7 dealing with environmental values have mean scores 
higher than 3.4, meaning that respondents attached a great deal of importance to all 
the statements dealing with environmental values. 
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Table 5.7: Environmental values exhibited by students 
Statement Mean S.D. 
Strongly 
Disagree 
Disagree Neutral Agree 
Strongly 
Agree 
Total 
N % N % N % N % N % N % 
B7.7: I VALUE THE PROTECTION AND PRESERVATION of the 
natural environment. 
4.31 0.85 1 0 9 3 40 14 88 30 151 52 289 100 
B7.6: Human beings are severely ABUSING THE ENVIRONMENT. 4.29 0.98 4 1 15 5 41 14 63 22 167 58 290 100 
B7.2: I support the notion that companies and government should 
PROVIDE THE GREATEST GOOD, not only for people, but for all 
living species. 
4.24 0.95 6 2 11 4 37 13 93 32 146 50 293 100 
B7.20: A change in MORAL MINDSET is required to preserve the 
natural environment. 
4.19 0.92 2 1 12 4 52 18 88 30 139 47 293 100 
B7.5: I protect the natural environment because I know it is the 
RIGHT THING TO DO. 
4.11 0.95 4 1 13 4 54 18 98 34 123 42 292 100 
B7.10: I RESPECT THE DIGNITY AND/OR MORAL VALUES of 
non-human nature. 
4.11 0.94 3 1 12 4 62 21 89 30 126 43 292 100 
B7.22: If the STATUS QUO IS MAINTAINED all living species are 
likely to experience a major ecological catastrophe in the future. 
4.11 0.99 5 2 10 3 68 23 73 25 136 47 292 100 
B7.12: I APPRECIATE all living organisms for their INTRINSIC 
VALUE, and not just for their usefulness. 
4.09 0.96 4 1 13 4 59 20 91 31 123 42 290 100 
B7.16: HUMAN INTERFERENCE in nature can and often does 
have disastrous consequences. 
4.09 0.97 2 1 17 6 61 21 83 29 128 44 291 100 
B7.15: People do not have the right to MODIFY AND EXPLOIT THE 
NATURAL ENVIRONMENT to satisfy their needs. 
3.99 1.06 7 2 19 6 67 23 77 26 124 42 294 100 
B7.9: I attempt to LIVE IN HARMONY with other species. 3.98 0.99 6 2 14 5 66 23 99 34 105 36 290 100 
B7.3: I make decisions based on the PRINCIPLE OF 
RECIPROCITY. 
3.94 1 7 2 15 5 68 23 103 35 101 34 294 100 
B7.17: Technological advances/modernity/mechanisation has led to 
ENVIRONMENTAL DEGRADATION. 
3.93 1.03 7 2 19 7 65 22 95 33 105 36 291 100 
B7.8: I UNDERSTAND MY ROLE in the ecosystem. 3.9 1.04 8 3 23 8 57 20 106 36 97 33 291 100 
B7.11: I conserve nature for NON-CONSUMPTIVE SOCIAL ENDS. 3.89 0.99 7 2 17 6 67 23 110 38 91 31 292 100 
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Table 5.7: Environmental values exhibited by students (continued) 
Statement Mean S.D. 
Strongly 
Disagree 
Disagree Neutral Agree 
Strongly 
Agree 
Total 
N % N % N % N % N % N % 
B7.14: Society is APPROACHING THE LIMIT in terms of the 
number of people that the earth can support. 
3.86 1.07 9 3 22 8 71 24 90 31 101 34 293 100 
B7.18: Technological advances/modernity/mechanisation has led to 
the SEPERATION of human and non-human nature. 
3.86 0.97 6 2 14 5 82 28 102 35 88 30 292 100 
B7.4: I protect the natural environment because of its INTRINSIC 
VALUE. 
3.83 1.05 9 3 23 8 66 23 101 35 89 31 288 100 
B7.13: I PROTECT all living organisms for their INTRINSIC VALUE. 3.79 1 4 1 27 9 76 26 102 35 81 28 290 100 
B7.19: Human ingenuity and the use of technology on its own will 
not ensure the HABITABILITY of the planet. 
3.79 0.94 5 2 15 5 89 30 109 37 74 25 292 100 
B7.1: I have become MORE AWARE of my impact on the natural 
environment in the past 12 months. 
3.66 1.18 21 7 27 9 63 22 103 35 79 27 293 100 
B7.21: People are NOT MEANT TO RULE over the rest of nature. 3.49 1.31 38 13 19 7 75 26 78 27 79 27 289 100 
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The statement with the highest mean score in this section dealt with the need to 
protect and preserve the natural environment (B7.7 with mean score = 4.13 and S.D. 
= 0.85). More than half of the respondents (52%) indicated that they strongly agreed 
with this statement which is contrary to the findings of Roberts et al. (2010:195) that 
49.3 percent of South Africans thought that “too much fuss” is being made about the 
environment. Respondents also felt very strongly that humans are abusing the 
natural environment (B7.6 with mean score = 4.29 and S.D. = 0.98), despite this 
being a debate in scientific circles. Almost 60 percent of the students who 
participated in the online survey indicated that they strongly agreed with this 
statement. Statement B7.7 and B7.6 had mean scores higher than 4.2, which 
indicate that the respondents place a very high importance on these issues.  
 
Respondents were also of the opinion that companies and the government should 
strive to provide the greatest good for all living species on earth (B7.2 with mean 
score = 4.24 and S.D. = 0.95). They also recognised that a change in moral mindset 
is needed to preserve the natural environment (B7.20 with mean score = 4.19 and 
S.D. = 0.92). 
 
The statements which respondents attached the least importance to dealt with: 
 the role of human beings as custodians of the earth (B7.21); 
 the increase in the respondents‟ awareness about their impact on the natural 
environment (B7.1); and 
 the role of human ingenuity and technology in the preservation of the natural 
environment (B7.19).  
 
It is not surprising that students attached the least importance to the role of human 
beings as custodians of the planet. Roberts et al. (2010:195) reported that most 
South Africans did not believe that they were responsible for saving the natural 
environment and they do not believe that they are able to do so. 
 
However, all of these statements still have mean scores greater than 3.2 which 
indicate that respondents place relatively high importance on these issues. 
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The following section will now provide descriptive statistics on the pro-environmental 
behaviours of respondents. 
 
5.2.6 Pro-environmental behaviours 
The purpose of this section of the measuring instrument was to assess the pro-
environmental behaviours exhibited by students registered in the Faculty of Business 
and Economic Sciences at NMMU. 
 
As can be seen from Table 5.8, statements dealing with water and energy 
conservation (C20, C19, C17, C21 and C18) had the highest mean scores. A mean 
score of 4.56 (S.D. = 0.81) is observed for statement C20 which asked respondents 
whether they closed taps properly after using them, while a mean score of 4.44 can 
be observed for statement C19 which required respondents to indicate whether they 
switch off lights where possible. Both statements C20 and C19 had mean scores 
greater than 4.2 which mean that most of the respondents in this study considered 
performing these water and energy saving tasks of high importance. In fact, the 
frequencies in Table 5.8 reveal that more than 60 percent of the respondents 
strongly agreed that they closed taps properly after using them (C20) and turned off 
lights where possible. Other water and energy saving activities undertaken by the 
majority of respondents included: 
 switching off computers when they are done using them (C17); 
 opening taps minimally when using them (C21); and  
 utilising sunlight to minimise the use of electricity (C18). 
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Table 5.8: Pro-environmental behaviours exhibited by students 
Statement Mean S.D. 
Strongly 
disagree 
Disagree Neutral Agree 
Strongly 
agree 
Total 
N % N % N % N % N % N % 
C20: I make sure I CLOSE TAPS properly after using them. 4.56 0.81 5 2 5 2 15 5 65 22 203 69 293 100 
C19: I TURN OFF lights where possible. 4.44 0.89 5 2 10 3 19 6 78 26 183 62 295 100 
C17: I SWITCH OFF my computer when I have finished using it. 4.21 1.16 13 4 24 8 25 8 59 20 174 59 295 100 
C21: I OPEN TAPS ONLY MINIMALLY when using them. 4.15 1.01 9 3 11 4 44 15 93 32 137 47 294 100 
C18: I optimise the USE OF SUNLIGHT to reduce the use of 
electricity in my house/room. 
3.92 1.25 22 7 22 7 45 15 77 26 131 44 297 100 
C13: I reduce waste by RE-USING products. 3.85 1.14 13 4 26 9 57 20 92 32 104 36 292 100 
C16: I PRINT AND COPY documents on both sides of a page. 3.63 1.29 26 9 35 12 62 21 74 25 100 34 297 100 
C05: I PROMOTE GOOD environmental management PRINCIPLES 
among my peers. 
3.54 1.22 24 8 36 12 66 22 94 32 74 25 294 100 
C11: I buy ENERGY-EFFICIENT products EVEN IF THEY ARE 
MORE EXPENSIVE than conventional products. 
3.52 1.32 29 10 42 14 62 21 70 24 91 31 294 100 
C12: I reduce waste by RECYCLING. 3.51 1.28 29 10 33 11 70 24 79 27 80 27 291 100 
C15: I DISPOSE of hazardous waste in the correct manner. 3.49 1.24 23 8 41 14 79 27 72 24 79 27 294 100 
C26: If I had to INVEST in unit trusts, I would prefer ones that 
explicitly evaluate companies on their „green‟ policies and practices. 
3.42 1.25 30 10 31 11 89 30 71 24 72 25 293 100 
C14: I reduce waste by REDUCING my consumption. 3.4 1.24 28 10 40 14 75 26 83 29 65 22 291 100 
C07: I buy LOCALLY PRODUCED products ONLY IF THEY ARE 
CHEAPER than products from elsewhere. 
3.31 1.24 31 11 43 15 84 28 78 26 59 20 295 100 
C06: I buy ORGANIC products ONLY IF THEY ARE CHEAPER than 
conventional products. 
3.23 1.3 41 14 41 14 81 28 72 24 59 20 294 100 
C10: I buy ENERGY-EFFICIENT products ONLY IF THEY ARE 
CHEAPER than conventional products. 
3.23 1.4 46 16 47 16 72 24 53 18 77 26 295 100 
C23: I make use of a LIFT CLUB to travel to reduce my carbon 
footprint. 
3.15 1.52 69 24 31 11 54 19 58 20 77 27 289 100 
C25: I prefer to do my BANKING at a financial institution that takes 
„green‟ issues seriously. 
3.1 1.38 51 17 48 16 80 27 53 18 64 22 296 100 
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Table 5.8: Pro-environmental behaviours exhibited by students (continued) 
Statement Mean S.D. 
Strongly 
Disagree 
Disagree Neutral Agree 
Strongly 
Agree 
Total 
N % N % N % N % N % N % 
C24: I purposely READ ARTICLES AND BOOKS on „green‟ issues 
because they interest me. 
3.08 1.28 44 15 47 16 98 33 56 19 51 17 296 100 
C08: I buy ORGANIC products EVEN IF THEY ARE MORE 
EXPENSIVE than conventional products. 
2.85 1.33 59 20 62 21 84 28 44 15 46 16 295 100 
C09: I buy LOCALLY PRODUCED products EVEN IF THEY ARE 
MORE EXPENSIVE than products from elsewhere. 
2.82 1.29 59 20 61 21 85 29 51 17 37 13 293 100 
C02: I actively PARTICIPATE in environmental 
PROGRAMMES/SOCIETIES in my community. 
2.47 1.36 100 34 60 20 60 20 45 15 30 10 295 100 
C22: I travel with my OWN VEHICLE. 2.46 1.61 136 47 33 11 32 11 35 12 56 19 292 100 
C04: I have INITIATED environmental PROGRAMMES/SOCIETIES 
in my community. 
2.13 1.36 146 50 46 16 43 15 35 12 24 8 294 100 
C01: I am currently a MEMBER of a PROGRAMME/SOCIETY in my 
community that is involved in protecting the natural environment. 
2.11 1.35 144 48 58 20 41 14 26 9 28 9 297 100 
C03: I occupy a LEADERSHIP ROLE in environmental 
PROGRAMMES/SOCIETIES in my community. 
2 1.26 151 52 51 17 48 16 25 9 18 6 293 100 
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Large groups of respondents (59%, 47% and 44%) strongly agreed to statements 
C17, C21 and C18 respectively. This is not surprising as the South African 
government have raised considerable awareness about water and energy wastage. 
The South African government has also implemented strict policies, such as water 
restriction (at local level), to curb consumption of these precious resources. 
 
However, five statements (C03, C01, C04, C22 and C02) in Table 5.8 had mean 
scores of lower than 2.6 which indicate that respondents attach relatively low 
importance to exhibiting these pro-environmental behaviours. Most of these 
statements (C03, C01 and C04) dealt with participation in environmental 
programmes/societies in the community where the respondents lived. Many students 
who participated in the online survey, either strongly disagreed or disagreed with 
statements C03, C01, C04 and C02. This finding could be expected as 
environmental initiatives (such as recycling programmes) are not commonplace in 
South Africa. However, as indicated in Chapter Three, a requirement for 
environmental literacy is participation on an individual as well as collective basis. 
 
The preceding discussion focussed on specific statements in the measuring 
instrument. Descriptive statistics were also calculated for the different factors that 
could be formed by placing similar statements together (the correlation of individual 
statements to the identified factors will be discussed in Section 5.3 of this chapter). 
These factors correspond with the different sections in the measuring instrument and 
include environmental education (statements B3.1-B4.6), ecological and business 
knowledge (statements B5.1-B5.26), „green‟ management skills (statements D1-
D19), environmental values (statements B7.1-B7.22) and pro-environmental 
behaviours (statements C01-C26). According to the theoretical framework presented 
in Chapter Three, pro-environmental behaviours are considered as the dependent 
variable, while ecological and business knowledge, „green‟ management skills and 
environmental values are considered to be independent variables. The descriptive 
statistics for the different factors will be discussed next. 
 
5.2.7 Factors 
As can be seen from Table 5.9, most of the factors had aggregate mean scores of 
more than 3.4 with the exception of environmental education (F1) and pro-
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environmental behaviour (F5). The factor with the highest aggregate mean score 
was environmental values (F4 with mean score = 3.97 and S.D. 0.65) followed by 
„green‟ management skills (F3 with mean score = 3.94 and S.D. = 0.79) and 
ecological and business knowledge (F2 with mean score = 3.5 and S.D. = 0.71). All 
three of these factors (F4, F3 and F2) had aggregate mean scores greater than 3.4 
which indicate that respondents felt strongly about/attached a great deal of 
importance to these factors. This is reaffirmed by the frequencies contained in Table 
5.10 which reveals that the majority of respondents (84%, 78% and 60% 
respectively) had aggregate mean scores higher than 3.4 for the factors dealing with 
environmental values (F4), „green‟ management skills (F3) and ecological and 
business knowledge (F2). The fact that environmental values are seen as important 
reaffirms the need for either an entire module on ecological ethics or for this topic to 
be integrated into existing modules. This also indicates a relatively high 
environmental sensitivity amongst students which is important in making decisions 
regarding the protection of the environment. However, it would seem that this 
heightened sensitivity did not lead to more pro-environmental behaviours. 
 
Factors dealing with pro-environmental behaviours (F5) and environmental 
education (F1) had relatively low aggregate mean scores compared to the other 
factors. These two factors had mean scores of 3.22 (S.D. = 0.71) and 3.39 (S.D. = 
0.7) respectively. This implies that respondents were neutral (indifferent) regarding 
the importance/value of these factors. 
 
Table 5.9: Descriptive statistics for factors 
Factor N Mean S.D. Min. Quartile 1 Median Quartile 3 Max. 
F4:  Environmental 
values (B7.1-B7.22) 
294 3.97 0.65 1.23 3.64 4.05 4.45 5 
F3:  „Green‟ 
management skills 
(D1-D19) 
297 3.94 0.79 1 3.47 4.05 4.53 5 
F2:  Ecological and 
business 
knowledge (B5.1-
B5.26) 
301 3.5 0.71 1.31 3.08 3.54 3.96 5 
F1:  Environmental 
education (B3.1-
B4.6) 
295 3.39 0.7 1.13 2.93 3.47 3.87 4.6 
F5:  Pro-environmental 
behaviours (C01-
C26) 
296 3.22 0.71 1.36 2.73 3.26 3.71 5 
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Table 5.10: Frequency distribution for factors 
Factor 
[1.0 to 
1.8) 
[1.8 to 
2.6) 
[2.6 to 
3.4] 
(3.4 to 
4.2] 
(4.2 to 
5.0] 
Total 
N % N % N % N % N % N % 
F4:  Environmental values 
(B7.1-B7.22) 
2 1 8 3 37 13 133 45 114 39 294 100 
F3:  „Green‟ management 
skills (D1-D19) 
5 2 11 4 49 16 109 37 123 41 297 100 
F2:  Ecological and 
business knowledge 
(B5.1-B5.26) 
4 1 32 11 85 28 136 45 44 15 301 100 
F1:  Environmental 
education (B3.1-B4.6) 
6 2 30 10 103 35 124 42 32 11 295 100 
F5:  Pro-environmental 
behaviours (C01-C26) 
7 2 51 17 114 39 103 35 21 7 296 100 
 
5.3 VALIDITY AND RELIABILITY 
This section will provide a discussion of the validity and reliability of the measuring 
instrument used in the quantitative study. According to Hair, Black, Babin and 
Anderson (2010:7), validity can be described as the extent to which a measuring 
instrument accurately measures what it is meant to, while reliability is concerned with 
the consistency with which a measuring instrument accurately measures something. 
 
For the purpose of this study, a series of factor analyses were conducted as part of 
the item analysis. Factor analysis is a technique that aims to identify how well 
different statements / items in a measuring instrument are related to one another so 
that they form clusters of items that can be considered as a single factor (Salkind 
2010:324). In this study, factor analyses per set of items were conducted to verify 
whether items loaded onto the single factor that they are believed to be related to. 
Thus, face validity was established using these factor analyses. 
 
Table 5.11 indicates the minimum factor loadings required to be considered as 
significant for a specific sample size. In this study, the sample consisted of 308 
students. Given this sample size and using interpolation, a minimum factor loading of 
0.33 was used. 
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Table 5.11: Guidelines for identifying significant factor loadings based on 
sample size 
Sample Size Minimum factor loading regarded significant
(a)
 
50 0.75 
60 0.70 
70 0.65 
85 0.60 
100 0.55 
120 0.50 
150 0.45 
200 0.40 
250 0.35 
350 0.30 
(a)
 Significance is based on a .05 significance level, a power level of 
80 percent and standard errors assumed to be twice that of 
conventional correlation coefficients 
 
Source: Hair et al. (2010:117) 
 
With regard to reliability, Cronbach‟s Alpha coefficients are commonly used to 
assess the internal reliability of a measuring instrument and is approximately equal 
to the average of all split-half reliability coefficients for that measuring instrument 
(Hardy & Bryman 2009:23). In this study, reliability was indeed confirmed by 
calculating Cronbach‟s Alpha coefficients. According to Hardy and Bryman (2009:23) 
Cronbach‟s Alpha coefficients less than 0.8 are not acceptable and the reliability of 
the measuring instrument will have to be further investigated. 
 
The following sections will discuss the validity and reliability of each factor in this 
study. First, attention will be given to the section in the quantitative research 
instrument dealing with the dependent variable (pro-environmental behaviours). 
Thereafter the validity and reliability of the research instrument in terms of the 
independent variables (ecological and business knowledge, „green‟ management 
skills and environmental values) will be examined. 
 
5.3.1 Pro-environmental behaviours 
Twenty-six items were used to measure pro-environmental behaviours. According to 
Table 5.12, statements C10, C19, C20 and C22 had factor loadings of less than 0.33 
which is not sufficient to be considered as significant for the sample used in this 
study. These statements were removed and factor loadings were recalculated. All 
other statements in this section had satisfactory factor loadings and could be 
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regarded as valid. Thus, only 22 statements were considered to accurately measure 
pro-environmental behaviours. For the purpose of data analysis, only these 22 
statements were considered.  
 
In terms of reliability, Cronbach‟s Alpha coefficients were calculated initially for all 26 
statements and then, after removing statements with insignificant factor loadings, for 
the remaining 22 statements. In both cases, Cronbach‟s Alpha coefficients greater 
than 0.8 were observed meaning that the statements in this section had sufficient 
internal consistency. 
 
Table 5.12: Validity test for the dependent variable - pro-environmental 
behaviour 
F5: Pro-environmental behaviours (C01-C26) 
Factor 
Loadings* 
Factor 
Loadings** 
C01: I am currently a MEMBER of a PROGRAMME/SOCIETY in my 
community that is involved in protecting the natural environment. 
.586 .581 
C02: I actively PARTICIPATE in environmental 
PROGRAMMES/SOCIETIES in my community. 
.689 .693 
C03: I occupy a LEADERSHIP ROLE in environmental 
PROGRAMMES/SOCIETIES in my community. 
.611 .610 
C04: I have INITIATED environmental PROGRAMMES/SOCIETIES in my 
community. 
.562 .572 
C05: I PROMOTE GOOD environmental management PRINCIPLES 
among my peers. 
.612 .611 
C06: I buy ORGANIC products ONLY IF THEY ARE CHEAPER than 
conventional products. 
.468 .469 
C07: I buy LOCALLY PRODUCED products ONLY IF THEY ARE 
CHEAPER than products from elsewhere. 
.384 .363 
C08: I buy ORGANIC products EVEN IF THEY ARE MORE EXPENSIVE 
than conventional products. 
.592 .604 
C09: I buy LOCALLY PRODUCED products EVEN IF THEY ARE MORE 
EXPENSIVE than products from elsewhere. 
.575 .586 
C10: I buy ENERGY-EFFICIENT products ONLY IF THEY ARE CHEAPER 
than conventional products. 
.273 
 
C11: I buy ENERGY-EFFICIENT products EVEN IF THEY ARE MORE 
EXPENSIVE than conventional products. 
.502 .515 
C12: I reduce waste by RECYCLING. .630 .640 
C13: I reduce waste by RE-USING products. .679 .683 
C14: I reduce waste by REDUCING my consumption. .661 .663 
C15: I DISPOSE of hazardous waste in the correct manner. .636 .644 
C16: I PRINT AND COPY documents on both sides of a page. .556 .560 
C17: I SWITCH OFF my computer when I have finished using it. .503 .497 
C18: I optimise the USE OF SUNLIGHT to reduce the use of electricity in 
my house/room. 
.515 .501 
C19: I TURN OFF lights where possible. .300 
 
C20: I make sure I CLOSE TAPS properly after using them. .156 
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Table 5.12: Validity test for the dependent variable - pro-environmental 
behaviour (continue) 
F5: Pro-environmental behaviours (C01-C26) 
Factor 
Loadings* 
Factor 
Loadings** 
C21: I OPEN TAPS ONLY MINIMALLY when using them. .431 .407 
C22: I travel with my OWN VEHICLE. .229 
 
C23: I make use of a LIFT CLUB to travel to reduce my carbon footprint. .435 .441 
C24: I purposely READ ARTICLES AND BOOKS on „green‟ issues 
because they interest me. 
.629 .639 
C25: I prefer to do my BANKING at a financial institution that takes „green‟ 
issues seriously. 
.550 .537 
C26: If I had to INVEST in unit trusts, I would prefer ones that explicitly 
evaluate companies on their „green‟ policies and practices. 
.552 .538 
Cronbach's Alpha for the pro-environmental behaviour (N = 295) 0.89 0.90 
*Initial factor loadings with all 26 statements. 
**Factor loadings after statements with insufficient factor loadings have been removed. 
 
The sections that follow will elaborate upon the validity and reliability of the other 
factors (environmental education, ecological and business knowledge, „green‟ 
management skills and environmental values) in this study. 
 
5.3.2 Environmental education 
This section will provide details on the validity for the factor known as environmental 
education. Table 5.13 provides the factor loadings and Cronbach‟s Alpha coefficient 
score for this factor. 
 
As can be seen from Table 5.13 all the statements dealing with environmental 
education had significant factor loadings higher than 0.33. This means that all the 
statements in this section of the measuring instrument were valid and could be used 
to measure the respondents‟ perceptions regarding environmental education at 
NMMU. A Cronbach‟s Alpha coefficient of 0.89 was calculated for the factor labelled 
environmental education. This coefficient is sufficient for internal consistency 
purposes and it can thus be inferred that the items dealing with environmental 
education consistently measured the perceptions of the respondents regarding 
environmental education at NMMU. 
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Table 5.13: Validity test for the dependent variable – environmental education 
F1: Environmental education (B3.1-B4.6) 
Factor 
Loadings 
B3.1: „green‟ purchasing and logistics .578 
B3.2: environmental reporting (accounting) .621 
B3.3: environmental economics .699 
B3.4: ecological ethics .670 
B3.5: „green‟ marketing .682 
B3.6: environmental law .645 
B3.7: eco-entrepreneurship .631 
B4.1: „green‟ purchasing and logistics. .694 
B4.2: environmental reporting (accounting). .665 
B4.3: environmental economics. .741 
B4.4: ecological ethics. .749 
B4.5: „green‟ marketing. .717 
B4.6: eco-entrepreneurship. .702 
Cronbach's Alpha for environmental education (N = 301) 0.89 
 
5.3.3 Ecological and business knowledge 
Factor loading for the factor ecological and business knowledge are presented in 
Table 5.14. As was the case with the factor environmental education, all the 
statements used to measure ecological and business knowledge had significant 
factor loadings higher than 0.33 and could thus be considered as valid. This can be 
attributed to the fact that the majority of the statements used were derived from prior 
literature. With regard to the reliability of this factor, a Cronbach‟s Alpha coefficient of 
0.94 was calculated which indicated that the items in this section reliably measured 
the factor ecological and business knowledge. 
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Table 5.14: Validity test for the independent variable – ecological and 
business knowledge 
F2: Ecological and business knowledge (B5.1-B5.26) 
Factor 
Loadings 
B5.1: the BIOSPHERE as the life support system on which all living organisms depend 
for habitat and survival. 
.408 
B5.2: the ECOLOGICAL CONCEPTS AND PRINCIPLES according to which nature 
operates. 
.506 
B5.3: HUMAN INTERACTIONS with the natural environment. .607 
B5.4: the INTERRELATIONSHIPS between all organisms within an ecosystem. .631 
B5.5: ENVIRONMENTAL CHANGES that have been brought about by industrialisation 
and urbanisation. 
.589 
B5.6: the CAUSES OF POLLUTION .496 
B5.7: how to REDUCE POLLUTION. .611 
B5.8: how to MINIMISE WASTE  .622 
B5.9: how to DISPOSE OF WASTE properly. .590 
B5.10: actions that can be taken to CORRECT POPULATION-RESOURCE 
IMBALANCES. 
.658 
B5.11: the FINITE nature of NATURAL RESOURCES. .641 
B5.12: how to MINIMISE THE USE OF NATURAL RESOURCES. .673 
B5.13: renewable and non-renewable ENERGY RESOURCES. .639 
B5.14: ACTUAL AND PERCEIVED RISKS from the destruction of the environment 
and the exploitation of natural resources. 
.670 
B5.15: the CONSERVATION of the natural environment and its resources. .709 
B5.16: how ORGANISATIONS CAN CONTRIBUTE TO ENVIRONMENTAL CHANGE 
through the decisions they make. 
.711 
B5.17: the effect that „GREEN‟ CONSUMER DEMANDS have on businesses. .706 
B5.18: the effect that „GREEN‟ MARKET FORCES have on business. .733 
B5.19: the LONG-TERM GAINS associated with sustainable growth. .690 
B5.20: the RELATIONSHIPS between high productivity, modern technology, economic 
development and a healthy environment. 
.696 
B5.21: the DEFINITION of an Environmental Management System. .651 
B5.22: most DIFFERENT TYPES of Environmental Management Systems. .547 
B5.23: various BUSINESS RISKS associated with climate change.  .645 
B5.24: the BUSINESS OPPORTUNITIES associated with climate change adaptation.  .683 
B5.25: the drivers of ENVIRONMENTAL SHAREHOLDER VALUE. .629 
B5.26: how to ADAPT TRADITIONAL BUSINESS FUNCTIONS to make them 
„greener‟. 
.665 
Cronbach's Alpha for ecological and business knowledge (N = 297) 0.94 
 
5.3.4 „Green‟ management skills 
Table 5.15 provides the factor loadings for the section of items measuring „green‟ 
management skills. According to this table, all the statements used to measure 
„green‟ management skills had significant factor loadings greater than 0.33 as well as 
a Cronbach‟s Alpha coefficient greater than 0.8. Thus, for this section, the measuring 
instrument was both valid and reliable. 
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Table 5.15: Validity test for independent variable – „green‟ management skills 
F3: „Green‟ management skills (D1-D19) 
Factor 
Loadings 
D1: FOLLOW „green‟ POLICIES AND PROCEDURES. .742 
D2: PROCESS PAPER WORK necessary for the operation of an Environmental 
Management System in an orderly manner. 
.675 
D3: MANAGE THE BUDGET needed to implement an Environmental Management 
System. 
.708 
D4: ANALYSE environmental information. .775 
D5: DERIVE CONCLUSIONS from the environmental information analysed. .764 
D6: effectively COMMUNICATE „green‟ issues to internal and external stakeholders of a 
business. 
.769 
D7: CONCEPTUALISE an organisation as part of a larger ecological system. .804 
D8: DEVELOP/TAILOR an Environmental Management System to the specific needs and 
circumstances of an organisation. 
.812 
D9: IDENTIFY environmental RISKS. .754 
D10: IDENTIFY environmental OPPORTUNITIES. .758 
D11: CONCEIVE VIABLE AND SUSTAINABLE ALTERNATIVES to deal with 
environmental risks and opportunities. 
.789 
D12: CHOOSE the most effective SOLUTIONS from alternatives generated to address 
environmental risks and opportunities. 
.785 
D13: IDENTIFY the probable CAUSES of environmental problems by examining the 
observable symptoms. 
.763 
D14: ADAPT TO physical and regulatory CHANGES that occur due to natural resource 
depletion. 
.723 
D15: WORK COOPERATIVELY with others to implement an Environmental Management 
System. 
.818 
D16: MOTIVATE AND TRAIN OTHERS to operate within an Environmental Management 
System. 
.790 
D17: RESOLVE CONFLICTS that may arise from the implementation of an Environmental 
Management System by being a team player. 
.790 
D18: NURTURE MEANINGFUL RELATIONSHIPS with stakeholders who have an interest 
in the organisations environmental performance. 
.779 
D19: UNDERSTAND how a department (such as IT or HR) impacts on the overall carbon 
footprint of a business. 
.736 
Cronbach's Alpha for „green‟ management skills (N = 294) 0.96 
 
A discussion of the factor analysis for the independent variable environmental values 
will be provided in the following section. 
 
5.3.5 Environmental values 
A total of 22 statements were used to measure the factor variable environmental 
values. All 22 statements in Table 5.16 had significant factor loadings greater than 
0.33 confirming the face validity for this section of the measuring instrument. 
Furthermore, a Cronbach‟s Alpha coefficient of 0.93 is observed which means that 
responses dealing with environmental values were measured accurately and 
consistently. 
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Table 5.16: Validity test for independent variable – environmental values 
F4: Environmental values (B7.1-B7.22) 
Factor 
Loadings 
B7.1: I have become MORE AWARE of my impact on the natural environment in the 
past 12 months. 
.484 
B7.2: I support the notion that companies and government should PROVIDE THE 
GREATEST GOOD, not only for people, but for all living species. 
.640 
B7.3: I make decisions based on the PRINCIPLE OF RECIPROCITY (doing to others 
(and nature) as I would like them to do the same to me). 
.638 
B7.4: I protect the natural environment because of its INTRINSIC VALUE. For the 
purpose of this study, intrinsic value is defined as the inherent worth of something, 
independent of its value to anyone or anything else. 
.631 
B7.5: I protect the natural environment because I know it is the RIGHT THING TO DO. .672 
B7.6: Human beings are severely ABUSING THE ENVIRONMENT. .639 
B7.7: I VALUE THE PROTECTION AND PRESERVATION of the natural environment. .682 
B7.8: I UNDERSTAND MY ROLE in the ecosystem. .682 
B7.9: I attempt to LIVE IN HARMONY with other species. .678 
B7.10: I RESPECT THE DIGNITY AND/OR MORAL VALUES of non-human nature. .772 
B7.11: I conserve nature for NON-CONSUMPTIVE SOCIAL ENDS (e.g. recreation, 
spiritual fulfilment, education, etc.) 
.626 
B7.12: I APPRECIATE all living organisms for their INTRINSIC VALUE, and not just for 
their usefulness. 
.760 
B7.13: I PROTECT all living organisms for their INTRINSIC VALUE, and not just for their 
usefulness. 
.750 
B7.14: Society is APPROACHING THE LIMIT in terms of the number of people that the 
earth can support because of limited space and resources. 
.680 
B7.15: People do not have the right to MODIFY AND EXPLOIT THE NATURAL 
ENVIRONMENT to satisfy their needs. 
.655 
B7.16: HUMAN INTERFERENCE in nature can and often does have disastrous 
consequences. 
.743 
B7.17: Technological advances/modernity/mechanisation has led to ENVIRONMENTAL 
DEGRADATION. 
.664 
B7.18: Technological advances/modernity/mechanisation has led to the SEPERATION 
of human and non-human nature. 
.640 
B7.19: Human ingenuity and the use of technology on its own will not ensure the 
HABITABILITY of the planet. 
.625 
B7.20: A change in MORAL MINDSET is required to preserve the natural environment. .639 
B7.21: People are NOT MEANT TO RULE over the rest of nature. .387 
B7.22: If the STATUS QUO IS MAINTAINED (i.e. if things continue in the current way), 
all living species are likely to experience a major ecological catastrophe in the future. 
.646 
Cronbach's Alpha for environmental values (N = 296) 0.93 
 
From the discussion above, most of the statements used in the research instrument 
of this study measured what they were meant to measure except for four statements 
dealing with the pro-environmental behaviours. 
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The section that follows will present a discussion of the inferential statistics which 
were calculated for this study and used for testing the hypotheses. 
 
5.4 HYPOTHESES TESTING 
In line with the theoretical framework developed in Chapter Three, the following 
hypotheses were tested: 
 
 H0,1.1: There is no relationship between pro-environmental behaviours and 
environmental education. 
 H0,1.2: There is no relationship between pro-environmental behaviours and 
ecological and business knowledge. 
 H0,1.3: There is no relationship between pro-environmental behaviours and 
„green‟ management skills. 
 H0,1.4: There is no relationship between pro-environmental behaviours and 
environmental values. 
 
Before the actual regression analyses could be performed to test these hypotheses, 
the researcher had to confirm whether a relationship existed between the dependent 
and independent variables by conducting correlation analyses. 
 
5.4.1 Correlation analyses 
Tables 5.17, 5.18, 5.19 and 5.20 contain cross tabulations of the dependent variable 
against each of the three independent variables. Inferential statistics to determine 
whether relationships exist between the dependent variable and independent 
variables are also provided. The Chi-square test of independence was used to test 
whether statistically significant relationships exist between the dependent and 
independent variables and Cramer‟s V values will be reported to determine practical 
significance. Practical significance indicates the magnitude of the relationship, if one 
exists. This is useful for practitioners that have to make decisions based on the 
findings of a study [University of Guelph Numeracy Project (s.a.):6]. In the context of 
this study the findings, if practically significant, could be used by educators. 
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According to the results in Table 5.17, a statistically significant relationship exists 
between pro-environmental behaviours (F5) and environmental education (F1) (p 
<0.05, Chi2 = 20.74, d.f. = 4). However, the practical significance of this relationship 
is small (Cramer‟s V = 0.19), thus indicating that the magnitude of the relationship 
between pro-environmental behaviours and environmental education is not 
significant for decision-making purposes in the teaching and learning environment. 
 
Table 5.17: Chi2 test of independence between pro-environmental behaviour 
and ecological and environmental education 
   F5: Pro-environmental behaviours 
F
1
: 
E
n
v
ir
o
n
m
e
n
ta
l 
E
d
u
c
a
ti
o
n
  
Low Average High Total 
 
N % N % N % N % 
Low 14 39 12 33 10 28 36 100 
Average 27 28 35 36 36 37 98 100 
High 16 11 62 41 74 49 152 100 
Total 57 20 109 38 120 42 286 100 
Chi² (d.f. = 4, n = 286) = 20.74; p < .0005; V = 0.19 Small 
 
From Table 5.18 it can be deduced that a statistically significant relationship exist 
between pro-environmental behaviours (F5) and ecological and business knowledge 
(F2) (p < 0.05, Chi2 = 61.01, d.f. = 4). Furthermore, the magnitude of this relationship 
is moderate (Cramer‟s V = 0.32) and could be useful for decision-making purposes. 
 
Table 5.18: Chi2 test of independence between pro-environmental behaviour 
and ecological and business knowledge 
 F5: Pro-environmental behaviours 
F
2
: 
E
c
o
lo
g
ic
a
l 
a
n
d
 b
u
s
in
e
s
s
 
k
n
o
w
le
d
g
e
)  
Low  Average  High  Total  
 
N % N % N % N % 
Low 20 56 11 31 5 14 36 100 
Average 22 27 41 49 20 24 83 100 
High 16 9 61 35 99 56 176 100 
Total 58 20 113 38 124 42 295 100 
Chi² (d.f. = 4, n = 295) = 61.01; p < .0005; V = 0.32 Medium 
 
In Table 5.19, pro-environmental behaviours (F5) is shown to have a statistically 
significant relationship with „green‟ management skills (F3) (p < 0.05, Chi2= 23.95, 
d.f. = 4). However, a Cramer‟s V value of 0.20 only indicates a small practical 
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significance in this relationship rendering this finding not appropriate for making 
decisions regarding educational endeavours. 
 
Table 5.19: Chi2 test of independence between pro-environmental behaviour 
and „green‟ management skills 
 F5: Pro-environmental behaviours 
F
3
: 
„G
re
e
n
‟ 
m
a
n
a
g
e
m
e
n
t 
s
k
il
ls
 
 
Low  Average  High  Total  
 
N % N % N % N % 
Low 7 44 6 38 3 19 16 100 
Average 15 31 25 52 8 17 48 100 
High 36 16 82 36 110 48 228 100 
Total 58 20 113 39 121 41 292 100 
Chi² (d.f. = 4, n = 292) = 23.95; p < .0005; V = 0.20 Small 
 
With regard to the pro-environmental behaviours (F5) and environmental values 
(F4), a statistically significant relationship was identified between these two variables 
(p < 0.05, Chi2 = 24.73, d.f. = 4). In addition, a moderate practical significance 
indicates a favourable magnitude in this relationship (Cramer‟s V = 0.21) (see Table 
5.20). 
 
Table 5.20: Chi2 test of independence between pro-environmental behaviour 
and environmental values 
 F5 
(Pro-environmental behaviours) 
F
4
: 
E
n
v
ir
o
n
m
e
n
ta
l 
V
a
lu
e
s
 
 
Low  Average  High  Total  
 
N % N % N % N % 
Low 7 70 2 20 1 10 10 100 
Average 11 31 17 47 8 22 36 100 
High 40 16 94 38 113 46 247 100 
Total 58 20 113 39 122 42 293 100 
Chi²(d.f. = 4, n = 293) = 24.73; p < .0005; V = 0.21 Medium 
 
Table 5.21 presents the correlation matrix for all the factors in this study and 
confirms that relationships exist between all of them. As can be seen in this table, 
the practical significance of the relationships between the variables in this study are 
either moderate (.30 <r< .50) or large (r> .50). 
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Table 5.21: Correlation matrix for pro-environmental behaviour and ecological 
and business knowledge, „green‟ management skills and 
environmental values 
Factor Means S.D. F2 F3 F4 F5 
F1: Environmental Education 3.38 0.71 .371 .582 .492 .310 
F2: Ecological and business 
knowledge 
3.48 0.71 
 
.438 .516 .453 
F3: „Green‟ management skills 3.92 0.79 
  
.631 .345 
F4: Environmental Values 3.97 0.65   
 
.417 
F5: Pro-environmental 
behaviours 
3.21 0.71   
  
 
The relationships between the variables have been confirmed and the following 
sections will deal with the results of the multiple linear regression which was 
performed to test the predictability of the dependent variable (F5 - pro-environmental 
behaviours) using the independent variables (F2 - ecological and business 
knowledge, F3 - „green‟ management skills and F4 - environmental values). The 
factor, environmental education (F1) will be excluded from further discussions. 
 
5.4.2 Regression analyses 
According to Keller and Warrack (2003:603) the purpose of regression analysis is to 
predict the relationship amongst a dependent variable and various independent 
variables. This data analysis technique also provides beta coefficients that indicate 
the direction and magnitude of the influence that the independent variables have on 
the dependent variable. In this study, regression analysis was thus utilised to predict 
the relationship that exists between the dependent variable, pro-environmental 
behaviours, and three independent variables, ecological and business knowledge, 
„green‟ management skills and environmental values.  
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Table 5.22: Regression analysis results: pro-environmental behaviours and 
ecological and business knowledge, „green‟ management skills 
and environmental values 
  b* Std Error b Std Error t(286) p-value 
Intercept 
  
1.02 0.24 4.19 0.00 
F2: Ecological and 
business knowledge 
0.31 0.06 0.31 0.06 5.00 0.00** 
F3: „Green‟ management 
skills 
0.10 0.07 0.09 0.06 1.50 0.14 
F4: Environmental Values 0.18 0.07 0.19 0.08 2.49 0.01* 
R = 0.49106255 R² = 0.24114243 Adjusted R²= .23318238 
F(3,286) = 30.294 p < 0.00000 Standard Error of estimate: 0.62198 
*Significant at the 95 percent confidence level. 
**Significant at the 99 percent confidence level. 
 
In Table 5.22, two of the three variables used to predict pro-environmental 
behaviours are statically significant, namely ecological and business knowledge (t = 
5.00 p < 0.05) and environmental values (t = 2.49, p < 0.05). Both these relationships 
are positive. This means that an increase in ecological and business knowledge will 
lead to an increase in pro-environmental behaviours. With regard to environmental 
values, a greater recognition for moral issues relating to the natural environment 
could also contribute to an enhancement in pro-environmental behaviours.  
 
„Green‟ management skills did not contribute significantly to predicting pro-
environmental behaviours (t = 1.50, p > 0.05). Table 5.21 also reveals that ecological 
and business knowledge, „green‟ management skills and environmental values 
explain only 24.11 percent of the variation in pro-environmental behaviours. 
 
However, a challenge that is frequently faced when conducting regression analysis is 
that some of the independent variables will vary in fairly similar ways. This results in 
the collective power of explanation of these variables being considerably less than 
the sum of their individual powers. If this occurs it is known as near co-linearity and 
to overcome this ridge regression is used (Bjorkstrom 2001:5). In this study, co-
linearity could have occurred due to the fact that some concepts used to measure 
the variables overlapped. This type of regression entails that the size of regression 
coefficients are constrained so as to avoid that a variable (in this case „green‟ 
153 
 
management skills) is excluded based on only a minute difference in fit. For the 
purpose of this study regression coefficients were constrained to 0.26. 
 
Given these complications and the results in Table 5.21, ridge regression was 
performed and the results thereof are presented in Table 5.22. 
 
Table 5.23: Ridge regression analysis results: pro-environmental behaviours 
and ecological and business knowledge, „green‟ management skills 
and environmental values. 
 
b* Std Error. b Std Error. t(286) p-value 
Intercept 
  
1.27 0.23 5.45 0.00 
F2: Ecological and business 
knowledge 
0.25 0.05 0.25 0.05 4.73 0.00** 
F4: Environmental Values 0.16 0.06 0.18 0.06 2.84 0.00** 
F3: „Green‟ management 
skills 
0.11 0.05 0.10 0.05 1.98 0.05* 
l =0.26000 R = 0.45962963 R² = 0.21125940 Adjusted R² = 0.20298589 
F(3,286) = 25.534 p < 0.00000 Standard Error of estimate: 0.63411 
*Significant at the 95 percent confidence level. 
**Significant at the 99 percent confidence level 
 
According to Table 5.22, all three the variables used to predict pro-environmental 
behaviours are now statistically significant (p < 0.05). According to the beta 
coefficients, positive relationships exist between pro-environmental behaviours and 
the three independent variables. Furthermore, less than a quarter (21.12%) of the 
variance in pro-environmental behaviours is explained by ecological and business 
knowledge, „green‟ management skills and environmental values. Admittedly, this 
percentage of variance explained is low, however this can be explained by the fact 
that pro-environmental behaviours (such as recycling) is not yet commonplace in the 
South African society as it is still fairly expensive. In addition, not many “green” 
societies exist in the Port Elizabeth area. This in turn can be explained by developing 
country status of South Africa. In developing countries less emphasis is placed on 
the environment in a trade off with economic development (Roberts et al. 2010:195). 
 
Given the results presented in Table 5.22, H0,1.1, H0,1.2, H0,1.3 and H0,1.4 can be 
rejected. Thus, relationships do exist between pro-environmental behaviours and 
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ecological and business knowledge, „green‟ management skills and environmental 
values respectively. 
 
5.5 SUMMARY AND CONCLUSIONS 
In this chapter the quantitative results obtained from the online survey were 
discussed. With regard to the sample, 308 students participated in the online survey. 
Most of these students were young females who studied a major offered in the 
Department of Business Management who are still in their first year of study. 
Furthermore, 68.5 percent of the respondents were attending lectures at the NMMU 
South Campus. Less than five percent of respondents were part of a „green‟ student 
society, but most of them had expressed an interest in becoming part of such a 
society. 
 
In terms of environmental education a definite demand was observed for more 
modules that either focused entirely on or included elements of environmental 
management in the Faculty of Business and Economic Sciences. The „green‟ topics 
most in demand were eco-entrepreneurship, „green‟ marketing and environmental 
economics. The demand for more exposure to environmental economics could be 
expected as this is one of the most prevalent topics offered by other HEIs in South 
Africa. However, the demand for eco-entrepreneurship and „green‟ marketing is 
surprising as these are not commonly found in Business/Commerce/Economic 
faculties in South Africa (see Annexure C). 
 
In respect of the level of ecological and business knowledge, it seemed that 
respondents had more ecological knowledge than business knowledge related to 
environmental management. Given the proliferation of environmental education 
within HEIs in South Africa, this finding clearly indicates that NMMU has not 
responded adequately to the need for environmentally literate business students. 
This finding emphasises the need for a more decisive approach to environmental 
education in the Faculty of Business and Economic Sciences. Most of the 
respondents also attached a great deal of importance to developing all the „green‟ 
management skills presented in the questionnaire, especially the ability to identify 
environmental opportunities and risks as well as following „green‟ policies and 
procedures. This is encouraging as these skills are highly valued in businesses who 
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are attempting to reap the rewards of adapting to environmental changes (Wittneben 
& Kiyar 2009).  
 
In terms of environmental values, the majority of respondents were sensitive to moral 
issues concerning the environment. Values that were most prevalent included the 
desire to protect and preserve the natural environment and the recognition that 
humans are severely abusing nature. This finding was found to be contrary to the 
most recent South African Social Attitudes Survey of Roberts et al. (2010:195). 
 
A number of pro-environmental behaviours were exhibited by respondents (mostly 
dealing with water and energy conservation), but only a few respondents were 
involved in collective actions to protect the environment. This could be explained by 
the fact that South Africa has experienced major energy and water shortages in 
recent times which prompted government to create greater awareness around these 
issues. The fact that very few respondents (students from NMMU) were involved in 
collective initiatives to conserve the environment could be due to a lack of such 
opportunities in Port Elizabeth. 
 
Placing these findings in the context of the different levels of environmental literacy 
(discussed in Chapter Three), it can be said that students registered in the Faculty of 
Business and Economic Sciences at NMMU exhibit a level of environmental literacy 
between the nominal and functional levels suggested by Roth (1992). Similarly, 
taking into account Coyle‟s (2009) understanding of the different levels of 
environmental literacy, it seems that the respondents are at the personal conduct 
knowledge level of environmental literacy. Whether these levels of environmental 
literacy are adequate is unclear. 
 
The validity and reliability of the research instrument was confirmed. Only four 
statements did not load on the pro-environmental behaviours factor as was 
expected. The rest of the items in the measuring instrument successfully loaded onto 
the factors that they were supposed to. Cronbach‟s Alpha coefficients were 
calculated to test the reliability of the data. All the factors had Cronbach‟s Alpha 
coefficients greater than the cut-off point of 0.8. These findings can be ascribed to a 
thorough and in-depth literature review. 
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To test the hypotheses in this study, correlation as well as regression analyses were 
performed. All of the independent variables had statistically significant relationships 
with the dependent variable. Initially, the regression analysis only revealed a causal 
relationship between pro-environmental behaviours and two of the independent 
variables, namely ecological and business knowledge and environmental values. 
However, ridge regression was performed which confirmed positive relationships 
between pro-environmental behaviours and all three of the independent variables. A 
summary of the hypotheses tested is are provided in Table 5.23. 
 
Table 5.24: Summary of hypotheses tested 
Hypotheses 
Outcome of 
empirical test 
H0,1.1: There is no relationship between pro-environmental behaviours and 
environmental education. 
Rejected 
H0,1.2: There is no relationship between pro-environmental behaviours and ecological 
and business knowledge. 
Rejected 
H0,1.3: There is no relationship between pro-environmental behaviours and „green‟ 
management skills. 
Rejected 
H0,1.4: There is no relationship between pro-environmental behaviours and 
environmental values. 
Rejected 
 
In conclusion, a definite need to incorporate environmental education into the syllabi 
of the Faculty of Business and Economic Sciences at NMMU exists. It can also be 
deduced that ecological and business knowledge, „green‟ management skills and 
environmental values can be used to predict pro-environmental behaviours of 
business students and in turn their level of environmental literacy. From the results of 
the regression analyses, it was observed that ecological and business knowledge 
had the most influence on pro-environmental behaviours, followed by environmental 
values and „green‟ management skills (see the beta coefficients in Tables 5.21 and 
5.22). This is similar to the findings reported by McBeth and Volk (2010:62) who 
reported that middle school (grades 6 to 8) students in the United States of America 
exhibited greater ecological knowledge then cognitive skills included in their measure 
for environmental literacy. Furthermore the findings in this study contradicts the 
findings of (Kibert 2000:40) who reported that there is a weak correlation between 
ecological knowledge and pro-environmental behaviours. However, Kibert (2000:40) 
also reported a moderate to strong correlation between environmental concern and 
pro-environmental behaviours. 
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In the chapter that follows, the results from the semi-structured personal interviews 
with environmental management experts from the mining and automotive industries 
will be presented. The aim of Chapter Six is to report on the need for environmentally 
literate graduates in these industries. 
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CHAPTER SIX 
EMPIRICAL RESULTS: QUALITATIVE INTERVIEWS 
 
6.1 INTRODUCTION 
In the previous chapter, the results of the quantitative empirical research (survey) 
were discussed. This chapter provides a detailed description of the qualitative 
sample as well as the findings of the qualitative research (semi-structured personal 
interviews). The purpose of the qualitative investigation was to assess the demand 
for environmentally literate business graduates from potential employers of NMMU 
graduates. The data collected during the semi-structured personal interviews were 
analysed using the general analytical procedure as described in Chapter Four. The 
raw qualitative data (verbatim responses of the participants) are provided in 
Annexure E. 
 
6.2 QUALITATIVE SAMPLE DESRIPTION 
As mentioned previously, the participants of the qualitative study were drawn from 
the mining and automotive industries. The criteria for selection were based on the 
participants‟ involvement in environmental management within their respective 
companies. This was done so as to draw on the experience of respondents 
regarding the demand for environmentally literate graduates. The focus was on 
identifying specific ecological and business knowledge, „green‟ management skills, 
environmental values and pro-environmental behaviours required from business 
graduates. Table 6.1 summarises the biographical details of the eight respondents 
who participated in the qualitative study. 
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Table 6.1: Biographical details of respondents 
RESPONDENT INDUSTRY JOB DESCRIPTION 
HIGHEST LEVEL OF 
EDUCATION 
FORMAL EDUCATION INCLUDED 
MODULES ON ENVIRONMENTAL 
MANAGEMENT 
TOTAL NUMBER OF 
YEARS WORKING IN 
INDUSTRY 
1 
Automotive 
manufacturing 
Occupational Health, 
Safety and 
Environmental 
manager 
BTech (Safety 
Management) 
No. Respondent is however 
currently completing a Masters in 
Health Safety and Environment 
Five 
2 
Automotive 
manufacturing 
Environmental 
Engineer 
NDip in Chemistry (bridging 
course in Environmental 
Management and 
environmental inspection 
course) and also some 
course work on 
environmental assessment. 
Respondent did a course which 
included Environmental Impact 
Assessment, Social Impact 
Assessment, Environmental 
resource economics, Environmental 
law, Strategic Environmental 
Assessment, public participation. 
Three years in the 
automotive industry and 4 
years for the Government 
3 
Automotive 
manufacturing 
Environmental co-
ordinator/Engineer 
Matric (Completing Final 
year of National Diploma in 
safety management) 
Completed ISO 14001, auditing ISO 
14001, lead auditors course in ISO 
14001 
14 ½ years 
4 
Automotive 
manufacturing  
Environmental 
specialist 
Bsc Hons. Environmental 
management 
Yes Nine Years 
5 Mining 
Environmental 
Manager 
Masters Level 
(Environmental 
Management and Earth 
Sciences) 
Yes More than 14 years. 
6 
Mixed - Mining 
and Industrial  
Manager: Strategy and 
Planning for 
Environmental 
Management 
MSC in Structural Geology 
(UPE) and Masters in 
Environmental Engineering 
(Wits) 
Yes, the Environmental Engineering 
was particularly focused on 
environmental management 
Since 1992 – close on 20 
years. 
7 Mining 
Environmental 
Manager 
MSC (Environmental 
Management) 
Yes Ten years 
8 Mining 
Manager: Environment 
and Community (only 
for a subdivision of the 
company) 
Masters in Engineering 
(Mining) 
Yes, particularly focused on 
environmental management 
11 years 
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In total, eight environmental experts participated in the qualitative research. Half of 
the respondents were from the automotive industry and the other half were form the 
mining industry. One respondent from the mining industry indicated that the 
company he works for is a diversified mining operation i.e. the company operates in 
both the mining and industrial sectors of the economy. The respondents have varied 
job titles/descriptions and educational backgrounds. Some of the job 
titles/descriptions provided included environmental manager, environmental 
engineer, environmental specialists and occupational health, safety and 
environmental manager. Most of the respondents‟ formal training included modules 
on environmental management. Only one respondent indicated that she was still in 
the process of acquiring a qualification that includes environmental management 
modules. The respondents represented a wealth of knowledge in their respective 
industries. The respondents‟ experience (measured in terms of years working in 
industry) varied from four years to 19 years. The extensive experience of the 
respondents demonstrates their credibility in terms of their ability to provide accurate 
commentary on the demands for environmental literacy in the mining and automotive 
industries. 
 
The primary data gathered during the semi-structured personal interviews are 
discussed in the following sections. The discussion will centre on answering the 
following research questions: 
 Is there a demand for environmentally literate business graduates in the mining 
and automotive industries? 
 Which ecological and business knowledge, „green‟ management skills, 
environmental values and pro-environmental behaviours are demanded by 
prospective employers of business management graduates?  
 
6.3 QUALITATIVE RESULTS 
The following section will provide a discussion on the demand for environmentally 
literate business graduates in the mining and automotive industries. 
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6.3.1 The demand for environmentally literate business graduates in the 
South African mining and automotive industry 
A general consensus existed among respondents in terms of the level of 
environmental literacy exhibited by and required of business graduates. The 
respondents felt that the current level of environmental literacy exhibited by business 
graduates were not sufficient to operate effectively in the mining and automotive 
industries. Presented with the continuum of environmental literacy illustrated in 
Figure 7.1, most respondents felt that graduates were at the nominal level of 
environmental literacy. Furthermore, respondents were of the opinion that at least a 
functional or ideally, an operational level of environmental literacy, is needed to 
operate effectively in the mining and automotive industries. This finding is somewhat 
encouraging as students registered in the Business and Economic Sciences Faculty 
at NMMU exhibited a level of environmental literacy between the nominal and 
functional levels. However, this still falls somewhat short of what is demanded in 
industry. 
 
Figure 6.1: The continuum of environmental literacy 
Least literate                                                    Most literate 
Nominal (1) Functional (2) Operational (3) 
The individual is able to 
recognise a range of basic 
terminology used in 
communicating about the 
natural environment and is 
developing an awareness of 
and appreciation for the natural 
environment as well as a 
concern for his/her impact on it. 
The individual is aware of and 
concerned about the negative 
impact of human activity on the 
natural environment and has 
developed the skills and 
knowledge to analyse, 
synthesise and evaluate 
information. One may observe a 
personal investment and 
motivation to work toward 
remediation through social and 
technological change. 
The individual displays a strong 
and continuous commitment 
and investment in preventing or 
remediating environmental 
degradation on a personal as 
well as a collective basis. 
 
 
Source: Researcher‟s own construct based on Roth (1992) and Loubser et al. 
(2001:317) 
 
Respondents suggested that an environmentally literate graduate should be able to 
deal with complex environmental challenges. This notion supports the calls for 
environmental management and education to take an inter-disciplinary approach to 
deal with the complexities of the natural environment (Sherren 2006:401; Zietsman & 
Pretorius 2006). Several respondents pointed out that there is a misconception 
amongst graduates in respect of certain environmental concepts such as climate 
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change and environmental management. In addition, a lack of understanding of the 
impacts that individuals and businesses have on the environment and how the 
environment, in turn, impacts on individuals and business was highlighted. This is 
not surprising considering Loubser et al. (2001:317) argued that the majority of 
South Africans were unaware of the basic interactions between humans and the 
environment. The inability of graduates to conceptualise and understand the 
interactions and interrelationships between all the elements in an ecosystem were 
also emphasised by respondents. Graduates were seen as not taking responsibility 
for the environmental impacts that they, as individuals and as members of the 
organisation, have on the natural environment. This finding is most probably 
because most South Africans felt that they were not capable of influencing 
environmental issues (Roberts et al. 2010:210). Furthermore, respondents 
reaffirmed the criticism of Marcus and Fremeth (2009) by claiming that HEIs are not 
adequately addressing environmental issues in their curricula. Business graduates, 
in particular, were identified as not paying enough attention to environmental issues, 
but rather focussing on the financial aspects of doing business. This demand for a 
more holistic approach to business could be as a result of the growing commitment 
of businesses to “sustainability-driven management” (MIT & BCG 2011:4). However, 
the fact that business students are seen as only focussing on financial issues is in 
line with claim of Elegido (2009) that the profit maximising model used in traditional 
business education fails to acquaint students with broader and more inclusive views 
of the world. The following verbatim responses illustrate these findings: 
 
“...there are a lot of environmental jargon that the people don‟t understand when it 
comes to climate change; a lot of people still think it is a myth...” 
 
“They do not see the bigger picture or they don‟t have the in-depth knowledge about 
what‟s actually contributing to carbon emissions.” 
 
“...there is that disjuncture between what‟s there in practice and in theory...” 
 
“Very often I encounter for arguements sake, even in my manager, the guy says: „but 
I wouldn‟t have done it this way if I had known better; nobody taught me this. I mean 
there wasn‟t a course in mining engineering when they were trained, nobody told me 
about the environment‟. So there is a gap.” 
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“...they are sending people into the working environment that needs to be aware of 
these things before they start working. Even if they are working in an office 
environment they also need to understand what the impact can be.” 
 
“...I think there is a definite gap for it [environmental literacy], and it‟s also going to 
become more and more of a business risk and a cost driver in the future.” 
 
“I don‟t think that graduates have adequate environmental knowledge.” 
 
“...they need to understand how environmental aspects link in there and how it 
impacts on the company...” 
 
“...there is a very superficial level of environmental management training; there is no 
in-depth knowledge in any one of the critical fields of environmental management...‟ 
 
“The people that come out of the system currently really are not suitable; you need to 
retrain a lot of them.” 
 
“...we need to make them understand how their actions impact on the business.”  
 
“It‟s the depth and complexity of environmental management; I think it‟s often not 
understood...” 
 
“It certainly needs attention; I really think there is a huge gap.” 
 
“If they don‟t come from an environmental background they usually are clueless in 
terms of environmental literacy...” 
 
From the preceding discussion, the researcher deduced that there is definitely a 
need for HEIs to take a more decisive, inter-disciplinary approach to environmental 
education. Thus, there is a need for HEIs to address environmental issues in their 
curricula, especially to: 
 Develop conceptual skills to understand the complex nature of interaction in the 
natural environment. 
 Make students aware of the environmental impacts of individuals and 
businesses. 
 Create an awareness of environmental issues related to business. 
 Foster sensitivity toward the environment and promoting environmental steward 
ship. 
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The following section will attempt to identify the ecological and business knowledge, 
„green‟ management skills, environmental values and pro-environmental behaviours 
demanded by prospective employers of business graduates in the mining and 
automotive industries. 
 
6.3.2 The ecological and business knowledge, „green‟ management skills, 
environmental values and pro-environmental behaviours demanded by 
prospective employers of NMMU graduates 
Using the processes of code development, coding and categorising a variety of 
issues/themes were identified in the qualitative data obtained during the semi-
structured personal interviews (see Chapter Four for more details on the general 
analytical technique applied in this research). These issues/themes dictated the 
nature and type of ecological and business knowledge, „green‟ management skills, 
environmental values and pro-environmental behaviours demanded by employers in 
the mining and automotive industries. However, the highly interrelated nature of the 
different issues/themes made it difficult to separate them in terms of knowledge, 
skills, values and behaviours. A discussion of each issue/theme will be provided next 
accompanied by pertinent verbatim responses from participants. 
 
(a) Ecology 
This category is based on the concept of ecology which means the 
„interconnectedness‟ of all species in an ecosystem. This concept was also 
considered important for an environmentally literate graduate to understand in 
literature (Munson 1994; Loubser et al. 2001). Respondents stressed the importance 
of being aware of individual and organisational impacts on the ecosystem and, in 
turn, the impact that the environment has on individuals and business. It was found 
that this relationship has financial implications for both businesses (e.g. the cost 
mitigating the business‟ impact on the environment) and individuals (e.g. health cost 
associated with a degrading environment). Respondents suggested that an 
environmentally literate graduate should acknowledge the dependence of business 
and individuals on the environment and be aware that their actions and decisions 
could have serious consequences. This finding is somewhat in line with items found 
in the New Ecological Paradigm (NEP) used by Kotchen and Reiling (2000) to 
assess the environmental attitudes of individuals. As environmental consequences 
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are not always explicit, graduates should have strong conceptual and analytical skills 
and the ability to think “long-term”. However, it is unfortunate to note that some of the 
„green‟ management skills to which students attached the least amount of value dealt 
with conceptualising an organisation as part of a larger ecosystem, from which they 
derive conclusions and analyse environmental information. Some verbatim 
responses emphasising the importance and implication of ecology are provided 
below: 
 
“You need to understand the impacts humans have on the biosphere.” 
 
“…we need to be aware of how our activities or new developments have an impact 
on the natural environment.” 
 
“…that [understanding the impact that humans have on the environment] is the basis 
of impact assessment and impact mitigation, if you don‟t understand that, you are not 
going to mitigate adequately.” 
 
“They need to understand the impacts both [humans and nature] have on each other 
in terms of costing as well.” 
 
“…must understand that there are impacts either way and that‟s where the conflict 
takes place.” 
 
“The reason why we are environmentalists in the private sector is to make sure the 
industry is mindful of their impact…” 
 
“…if you don‟t understand the bigger ecological picture – you are lost.” 
 
“…understand that business cannot survive without the environment.” 
 
“For instance if the acid drain mining was managed wrong what the consequences of 
that would be, the cost of remediating that. So I think people should be made aware 
of how man impacts natural environments.” 
 
“…we are running out of basic resources, such as water. We are all in trouble, 
businesses and the communities.” 
 
“The changes that are being made have such a huge impact on the industry itself 
you need to be made aware of it in advance…” 
 
“…people must know where things come from and where they end up. From the 
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beginning to the end.” 
 
(b) Legal compliance 
The issue which was found to be the most prevalent across all discussions with the 
respondents related to environmental legislation. Legal compliance was identified as 
a main driver for companies to be „green‟ as well as an advantage of implementing 
an EMS. Participants stressed the importance of being aware of the different 
environmental laws applicable to business, especially those concerning pollution 
prevention as well as water and waste management. In South Africa, more 
comprehensive waste management legislation has be promulgated since July 2009 
which places obligations (such as obtaining a licence in terms of the Waste Act) on 
companies that generate waste in the life cycle of a product (Young 2009:25). One 
respondent indicated that these laws should be considered at a local, national, 
international and global level. These findings are surprising as this was not as 
prominent in the literature dealing with concepts that an environmentally literate 
graduate should know. However, students‟ perceptions were assessed regarding the 
ability to follow „green‟ policies and procedures during the online survey. It is 
encouraging to note that students ranked this ability as the second most important 
„green‟ management skill for a business graduate to exhibit. Additionally, students 
also attached relatively high value to integrating environmental law into existing 
NMMU modules (see Chapter Five).  
 
The following verbatim responses illustrate the importance that experts in the mining 
and automotive industries attached to graduates having knowledge of relevant 
environmental legislation: 
 
“...they have to know there is for example an air pollution act, waste act and why 
there are such acts...” 
 
“You need to not just consider local requirements, but municipal, national, 
international and global regulations. There are an entire group of legislation you 
need to comply with and that you need to know of.” 
 
The general consensus amongst respondents was that in-depth knowledge about 
environmental legislation is not needed, but that an awareness of the existence and 
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implications of such legislation is important. This can be seen by the following 
remarks by participants: 
 
“...if they do something like an introduction on where to find the regulations that will 
be fine, but to burden them with the details is not necessary.” 
 
“...we are not lawyers we don‟t study these acts.” 
 
Engagement with stakeholders, public responsibility and environmental reporting 
were identified as important requirements in terms of environmental legislation. This 
had particular implications for the knowledge and skill requirements of 
environmentally literate graduates. Students have to be made aware of the different 
environmental legislation applicable to business. The respondents suggested that 
graduates will have to adapt to regulatory changes, be able to effectively 
communicate with stakeholders and retrieve vital information from environmental 
legislation. These skills also coincided with the „green‟ management skills included in 
the theoretical framework tested in this study (see Chapter Three). Communicating 
environmental information to stakeholders and adapting to regulatory changes were 
considered relatively important by students during the online survey (see Chapter 
Five). 
 
Given the importance of environmental law, one respondent also alluded to the 
government‟s role in ensuring legislation is effectively enforced by saying that “...we 
have all this environmental legislation. To be honest with you it‟s worth nothing 
because it‟s not enforced properly. But if it‟s actually enforced it would be a totally 
different picture.” However, Earl Warren, chief justice of the United States of America 
in the 1960s remarked that “…in a civilized society, law floats on a sea of ethics” 
(quoted in Schwartz 2003:196). Given this, one can assume that companies would 
aim to recruit graduates who exhibit highly developed environmental values (i.e. who 
are virtuous individuals) so as to improve legal compliance. 
 
(c) Technology 
In terms of technology, respondents held fairly diverse opinions. Respondents 
viewed technology as both an opportunity and a threat. They felt that technology has 
caused some of the environmental problems faced by business and individuals alike. 
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For example, a controversial method of gas extraction used in the mining industry 
known as hydraulic fracturing (or fracking), has been reported to pollute water 
supplies and thus threaten people‟s health. The concerns surrounding the safety of 
hydraulic fracturing have recently led to strong protest against the potentially 
lucrative exploitation of shale gas fields in the Karoo. Consequently, businesses 
seeking to exploit it have come under scrutiny, threatening their public image 
(Fracking stirs controversy in South Africa 2011). Thus, students have to be made 
aware of the consequences of using technology and alternative, environmentally 
friendly technologies. 
 
In addition, respondents noted that people have the misconception that technology 
will be able to solve these environmental problems. This does not seem to be the 
case amongst business students at NMMU. Results from the survey revealed that 
students were not of the opinion that human ingenuity and technology will ensure the 
habitability of the planet. However, respondents also saw technological development 
as a business opportunity which requires a proactive approach from businesses to 
create sustainable solutions. These findings are highlighted in the following verbatim 
responses by participants: 
 
“You have to go forward with technology and see how you can sustain that. To be 
able to grow these days you have to have environmental sustainability” 
 
“Companies are now realising that they now have to invest in alternative 
technologies.” 
 
“…you influence environmental management, in times, by technology, but at the 
same time you don‟t want to impact the economy negatively. So those dynamics 
are key in a strategic setup” 
 
“Sometimes implementing new technology without thinking about the impacts it 
has, can be dangerous…” 
 
“…natural resources plus technology, plus governance gives you sustainability or 
poverty alleviation. But he [referring to an author of a book on the subject] says 
natural resources plus technology minus governance gives plundering… 
technology plays a role, but I think other factors are just as important…” 
 
“They need to understand the whole working system and that technology on its own 
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will not solve the problem…” 
 
“…many of the problems that we sit with now are due to technology…” 
 
“...I think with modern technology we have become impunitive and it takes a Gulf of 
Mexico disaster or a hurricane that floods New Orleans to realize that nature is 
much stronger and severe than we would like to think…” 
 
“Identifying new initiatives beyond the normal and to be able to think out of the box 
with regard to issues of technology because when you go out into industries...” 
 
(d) Environmental management 
This theme was also seen as an important concept for business graduates to know 
in theory (see Chapter Two and Three). During the semi-structured personal 
interviews respondents emphasised the need to be aware of and understand 
environmental management and what it entails. Furthermore, knowing what an EMS 
is and how it works was considered important. Being able to see where an EMS fits 
into the business and recognising one‟s role within this system was also seen as 
imperative. Unfortunately, some of the lowest ranking statements identified during 
the online survey related to environmental management. Students were unsure 
(neutral) about their understanding the definition of an EMS and the different types of 
EMSs. Given that an EMS is popular tool used by businesses students need to be 
aware of such systems. 
 
The environmental experts interviewed furthermore stressed the importance of 
participation in the implementation of an EMS and suggested that graduates be 
proactive in environmental programmes within companies. The results of the survey 
revealed that very few students were involved in collective initiatives to protect the 
environment (see Chapter Five). This might inhibit them from being able to be 
proactive in the environmental programmes.  
 
Being able to work cooperatively with others involved in the implementation of an 
EMS and providing inputs for the operation of the EMS were other important issues 
raised by respondents. Encouragingly, students at NMMU attached relatively high 
importance to working cooperatively with others involved in the implementation of an 
EMS. Traditional business managers were seen as lacking in understanding of what 
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environmental information is needed and why this type of information is important. 
This finding can be attributed to the fact that traditional business education does not 
include environmental issues (Cordano, Ellis & Scherer 2003:145) and supports the 
calls to include these issues in business curricula. The above- mentioned findings 
can be deduced from the following statements made by respondents: 
 
“This [renewable and non-renewable resources] is part of environmental 
management – mitigating the impact you have and also coming up and using 
sustainable alternatives.” 
 
“The way we used to look at environmental management 10 years ago is different 
from how we look at it today…”  
 
“They need to know the basics of environmental management as prescribed by ISO 
14001…” 
 
“They don‟t need to know each and every component of the environmental 
management system. Being aware of the objectives of the system is sufficient.” 
 
“They should know what environmental management is about...” 
 
“…if you don‟t see the link [where your department fits into the EMS] you are not 
going to provide input, because you are going to say it‟s not for me…” 
 
“It is not a system that you can sustain by yourself…” 
 
“If everybody is not on board on an EMS system it will not be successful.” 
 
(d) Sustainable development 
A concept which was also prevalent in the discussions with the participants was the 
issue of sustainable development. This concept was frequently linked with other 
issues such as climate change, the limited nature of natural resources and resource 
optimisation, carbon emissions, environmental reporting and the impact that human 
beings have on the natural environment.  
 
During the discussions there was an emphasis on the need for students to 
understand the link and interactions between human and non-human nature, to 
adopt a broader view of business and to consider long term effects of doing 
business. These findings coincide with those discussed earlier when dealing with the 
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theme ecology. Some respondents also felt that people have misconceptions 
regarding the capacity of the earth to sustain the current rate of development and 
stated that graduates should be made aware of the consequences of their actions in 
this regard. This is especially important in light of claims that two planets will be 
needed by 2030 to sustain human development (WWF 2008). It also seems that 
NMMU students are of the same opinion as they felt strongly that humans are 
abusing the environment and that an ecological catastrophe could be experience if 
this status quo is maintained. The following remarks from respondent in the mining 
and automotive industries highlight the preceding findings: 
 
“To be able to grow these days you have to have environmental sustainability.” 
 
“I think they should understand the basics of sustainability” 
 
“It‟s a huge challenge [conceiving economically viable and environmentally 
sustainable alternatives] and I don‟t think there is an easy answer, but that‟s the 
imperative, to gear yourself for the future” 
 
“…they must also know that environmental management is not only for the current 
generation but also for the future generations…” 
 
“… some people think that future generations will solve our problems.” 
 
“I wish more people would realise that [society is approaching the limit in terms of the 
amount of people that the earth can support], because we are too many people. This 
will influence all the future decisions.” 
 
“…we need to find solutions for now and the future.” 
 
Additionally, the issue of carbon foot printing posed a major challenge in companies 
as can be seen by the verbatim responses below. This could be expected as the 
most recent Carbon Disclosure Project‟s 2010 Global 500 Report found that almost 
half of companies who participated in the project are embedding climate change and 
carbon management into their business strategies (PriceWaterhouseCoopers 
2010:8). With regard to this issue, integrated reporting as prescribed by King III was 
seen as important aspects that business graduates should be aware of and be able 
to participate in. This will require administrative skills from business students such as 
following policies and procedures and processing paperwork (see Chapter 3). 
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Fortunately, these skills were seen as important by NMMU students during the online 
survey. 
 
“Resources are getting depleted, most of the resources are not renewable or you 
cannot remake them. So we need to look at alternative energy sources etc. in order 
to minimise our carbon footprint.” 
 
“...they have to declare their carbon emissions... footprints... the carbon disclosure 
project... they need to know about these things. Global reporting initiatives, what are 
the elements; they just need to know the basic elements.” 
 
“...getting these guys on the right track so carbon foot printing, your climate change 
the whole thing will be, I think if they do something on carbon foot printing the 
calculation of that.” 
 
(e) Pollution and waste management 
Respondents also raised the issue of pollution prevention and waste management 
on a continual basis. As mentioned before, the importance of being aware of the 
relevant legislation in this regard was stressed. Moreover, participants stated that 
graduates must be mindful of their contribution to the pollution problem and waste 
generation and should be able to mitigate (on individual and collective basis) the 
harmful effects of human activity on the natural environment. Some pertinent 
comments are listed below: 
 
“We have certain environmental risks that you have to take into consideration. E.g. 
Prevention of pollution, chemical management etc.” 
 
“Another important activity is to reporting pollutions” 
 
“They must be part of the implementation process to prevent pollution. They must 
input in the decisions that are made.” 
“Pollution is a big issue…” 
 
“Once again, monitoring, measuring, defining what the impacts are, and on the 
business side what the costs of these things are. Pollution prevention is expensive!” 
 
“This [the finite nature of natural resources and actions to minimise the use of 
substances that are harmful] is important in pollution management.” 
 
“One of the key functions that we do is waste management particularly” 
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“The more we divert waste the better for everything.” 
 
“They don‟t actually know where that waste is going. Does it biodegrade? Is it 
hazardous waste that you cannot just put into any landfill site? And also emissions 
from landfill sites.” 
 
Given the emphasis on pollution and waste management, it is encouraging to note 
that NMMU students indicated that they had a fairly good understanding of measures 
to reduce pollution and minimise waste. The online survey also revealed that more 
than half of the NMMU business students reduced waste by either re-using products 
or recycling them. 
 
(f) Financial implications 
The respondents indicated that environmental issues have a substantial impact on 
the financial position of a business and that business graduates should be made 
aware of this. However, participants felt that managers in practice do not focus on 
the „real‟ cost/intrinsic value of environmental impacts and that graduates should 
take a broader view of cost implications posed by the environment. A lack of 
knowledge in terms of the kind of environmental information needed to report on was 
also mentioned. This lack of knowledge inhibited the ability of business managers to 
provide information when drawing up environmental reports. 
 
MIT & BCG (2011:5) also reported that companies struggle to measure intangible 
business benefits sustainability strategies, but are attempting to do improve this 
situation. This is evident from the following verbatim responses: 
 
“…financial management will think that I‟m just here to make cost savings, but they 
need to understand the financial implications of an EMS.” 
 
“…you have to have a much longer view. So there‟s this complete conflict the whole 
time. And that‟s why companies are not really good at providing for closure, for 
instance in the mining companies. Because it costs you money now to save money 
in 20 years time. And in 20 years time I‟m long gone. So there‟s that cost and conflict 
between those.” 
 
“You probably have to start to change the immediate behaviour through economic 
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drivers in showing there is a cost-benefit to this” 
 
“…the costs involved in what humans do to the environment and what environment 
does to the humans such as medical costs and stuff like that…” 
 
“...there is a bigger motivation nowadays which is usually financial - protect the 
natural environment because of its intrinsic value...” 
 
“…just the thought of doing the right thing will be effective. It must make financial 
sense.” 
 
“...in terms of financials they just need to understand where it fits in...” 
 
(g) Corporate citizenship 
Participants repeatedly referred to the public responsibility of businesses in respect 
of protecting the environment and stated that being a good corporate citizen is an 
important business imperative. However, respondents portrayed a negative picture 
of the moral capacity of business managers which is in line with the claims of Goshal 
(2005) and Elegido (2009). Respondents stated that business managers are not 
taking responsibility for their own and their organisations‟ impact on the natural 
environment and that this is due to the short term outlook of business managers. 
This again can be attributed to the short sighted focus and profit driven nature of 
business education. This once again reaffirmed the notion that the consideration of 
the long term effects of doing business is needed. Furthermore, business managers 
were seen as too concerned with maximising their own material wealth which also 
inhibits their ability to see the true value of the environment. This was seen as 
leading to managers ignoring implicit environmental costs related to their activities 
and decisions. Thus, business students do not adopt the utilitarian ethic proposed by 
Mill (2002), but rather views the environment as devoid of inherent value which could 
be caused by the mechanical view of nature (see Chapter Three in this regard). 
Some pertinent comments in this regard are listed below.  
 
“Companies will ultimately be recognised by its reputation. And if your brand is not 
according to the public demands in the market they will simply slaughter you.” 
 
“…legislation is setup in such a way that you have a public responsibility… and you 
have to communicate this to both internal and external stakeholders.” 
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“The huge impact on the environment and communities, both positive and negative 
in terms of publicity and negative impacts need to be remediated.” 
 
“There is this drive now; it‟s a combination of company Corporate Social 
Responsibility and product development.” 
 
“It comes down to being a responsible corporate citizen.” 
 
“In simple terms I would say its [environmental literacy] that people realising that 
environmental management is not somebody else‟s issue it is applicable to what 
they do.” 
 
“You [business graduates] are never going to be any good at environmental 
management...well, maybe...from purely a money aspect.” 
 
“…managers will stay 3, 5, 6 years and maximise it and try and maximise the profits 
in those 5 years to get it on their CV and to get known and then move to the next job. 
So, it‟s a very short-term focus and you can‟t do that with environmental 
imperatives.” 
 
“They want to see how I can advance my career, how can I earn money. That‟s the 
decisions, not how I can be loved by a lot of people and make sure that I‟m a good 
person. That‟s just the way that we think. That‟s somebody else‟s problem, I‟m just 
looking out for myself and my family and my own interests. We moved away from a 
culture of inter-connectivity and connecting with people.” 
 
“I think morally we have just become corrupt. In my personal view, I think that is also 
the big reason for the global melt-down. I think people were just too greedy, looking 
after themselves not looking at the common good.” 
 
“I don‟t think you will be in business if you must always apply this principle 
[reciprocity] 100%. It‟s everyone for himself” 
 
6.4 SUMMARY AND CONCLUSIONS 
The purpose of this chapter was to present the findings of the qualitative empirical 
investigation. This investigation was aimed at identifying whether a demand exists 
for environmentally literate business graduates among employers in two key South 
African industries. More specifically, questions were phrased to establish which 
ecological and business knowledge, ‟green‟ management skills, environmental 
values and pro-environmental behaviours employers require from business 
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graduates to function effectively in these two industries (both of which are struggling 
with environmental challenges imposed upon them by government, customers, 
investors and other stakeholders).  
Semi-structured personal interviews were conducted with eight experts involved in 
environmental management in the mining and automotive industries. The 
respondents have a significant amount of experience in the field of environmental 
management in their respective industries and most have undergone formal training 
in environmental management.  
In terms of the data analysis, the general analytical procedure was applied to identify 
prominent themes which existed in the qualitative data. This involved developing 
codes and identifying data which related to those specific codes in order to provide a 
description of and provide some dimension to these codes. Codes were categorised 
according to their similarity to each other. The different categories identified were 
ecology, legal compliance, technology, environmental management, sustainable 
development, pollution and waste management, financial implications and corporate 
citizenship. Some of these themes were not entirely expected based on the literature 
review. These additional insights add depth to the analysis of environmental 
education in South Africa and highlight the gaps in environmental literacy literature. 
In terms of environmental literacy, these categories had implications for the 
knowledge, skills, values and behaviours of business graduates. Figure 6.1 
represents these implications and indicates which knowledge, skills, values and 
behaviours are demanded from prospective employers to be considered 
environmentally literate. 
 
In the following chapter the study will be drawn to a close. A brief overview of the 
research will be given followed by a discussion of the most important findings in this 
research. From these findings a number of pertinent conclusions will be drawn and 
recommendation made. The contributions of this research will be highlighted. In 
addition, limitations of the study will be identified and consequently suggestions for 
future research will be made.  
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Figure 6.2: Framework representing ecological and business knowledge, „green‟ management skills, environmental 
values and pro-environmental behaviours demanded by prospective employers 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ENVIRONMENTAL LITERACY 
ECOLOGICAL AND BUSINESS 
KNOWLEDGE 
Awareness of individual and business 
impact on environment and visa versa 
Be aware of interactions in ecosystem 
Be aware of environmental consequences 
of decisions and actions 
Understanding of costs involved in 
environmental management 
Awareness of environmental legislation 
e.g. waste and pollution management Acts 
Business opportunities and environmental 
threats of technology 
Understand what EMS is and how it works 
Be aware of different environmental 
information needed for reporting purposes 
Be aware of environmental reporting 
Understand the concept of sustainable 
development 
Awareness of climate change and how to 
calculate carbon emissions 
Understanding of pollution and waste 
management 
PRO-ENVIRONMENTAL BEHAVIOURS 
Active involvement in environmental management 
Take initiative/be proactive in environmental 
management 
„GREEN‟ MANAGEMENT SKILLS 
Conceptualise business and self as part of a 
larger ecological systems 
Think long term 
Find solutions to environmental problems 
Communicate environmental information with 
internal and external stakeholders 
Adapt to changes in natural and business 
environment 
Analyse environmental information 
Be able to solve environmental problems 
Work cooperatively with others involved in 
implementation of EMS. 
Provide input for environmental management 
Be able to mitigate impact on environment 
ENVIRONMENTAL VALUES 
Take responsibility for environmental 
impact 
Realise that business and humans are 
dependent on the environment 
Realise that their individual and 
business actions have environmental 
consequences 
Realise that natural resources are 
depleting and are limited 
Realise technology can have a 
negative impact on environment and 
humans 
Realise technology on its own will not 
solve environmental problems 
Consider „real‟/intrinsic costs related to 
environment 
Be a good corporate citizen 
Acknowledge public responsibility 
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CHAPTER SEVEN 
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
 
7.1  INTRODUCTION 
In this chapter, an overview of the study will be given accompanied by a summary of 
the most significant findings from both the literature review and the empirical 
investigations conducted. Conclusions will be drawn from these findings and the 
implications thereof highlighted for all relevant stakeholders. Recommendations will 
also be suggested based on the findings. The chapter will be concluded by 
highlighting the contributions of the study, its limitations as well as suggestions for 
future research. 
 
7.2  OVERVIEW OF THE RESEARCH 
Given the importance of environmental education in addressing the challenges of 
climate change, the problem statement of this research was to determine how 
effective existing NMMU curricula are at shaping environmentally literate graduates. 
 
The problem will be investigated from two perspectives. Firstly, from a supply side 
perspective - investigating the pro-environmental behaviours, ecological and 
business knowledge, „green‟ management skills and environmental values that 
students registered in the Business and Economics Sciences faculty at NMMU 
exhibit. Secondly, the problem will be investigated from a demand side perspective – 
investigating the pro-environmental behaviours, ecological and business knowledge, 
„green‟ management skills and environmental values that potential employers of 
NMMU students require. The focus will be on prospective employers in the mining 
and automotive industries.  
 
The primary objective of this study was to construct and test a theoretical framework 
to address the gap in the literature on environmental education in South Africa. This 
theoretical framework was based on the assumption that environmental literacy is 
measurable in terms of the behaviours of individuals towards the natural 
environment and that these behaviours are in turn dependent upon the ecological 
and business knowledge, „green‟ management skills and environmental values that 
the individual possesses. Moreover, this theoretical framework was firstly used to 
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determine which pro-environmental behaviours, ecological and business knowledge, 
„green‟ management skills and environmental values NMMU students registered in 
the faculty of Business and Economic Sciences exhibit and secondly, which pro-
environmental behaviours, „green‟ management skills and environmental values 
employers of NMMU business graduates require. 
 
To give effect to the primary objective of the study the following secondary objectives 
were deemed important: 
 Conducting a thorough literature review to highlight the development of 
environmental education and the importance of environmental management in 
addressing environmental threats and opportunities; define environmental 
education and discuss its goals, approaches and sources; investigate the 
response from Business/Commerce/Economic faculties and business schools in 
addressing this challenge; and present the challenges in facilitating 
environmental education at HEIs. 
 Performing a desk research to determine the extent to which NMMU and other 
HEIs in South Africa integrate environmental management principles and topics 
into their curricula. 
 Defining the dependent and independent variables in the theoretical framework 
that will underpin the empirical investigation.  
 Developing research instruments to collect quantitative and qualitative data from 
both students registered in the Business and Economic Sciences Faculty at 
NMMU and prospective employers of NMMU graduates in two of the largest 
industries in South Africa, namely the mining and automotive industries. 
 Conducting an online survey and semi-structured personal interviews to collect 
quantitative and qualitative primary data. 
 Analysing quantitative and qualitative data using appropriate data analysis 
techniques. 
 Drawing pertinent conclusions and suggesting ways in which NMMU and other 
HEIs can enhance their curricula to equip business students with the pro-
environmental behaviours, ecological and business knowledge, „green‟ 
management skills and environmental values deemed important by prospective 
employers. 
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In essence, the researcher thus set out to construct a theoretical framework that will 
be suitable to assess the level of environmental literacy of business graduates in 
South Africa (see Chapter Three). In addition this framework was tested by 
assessing the level of environmental literacy of students registered in the Faculty of 
Business and Economic Sciences at NMMU and by determining the needs of 
employers in terms of the pro-environmental behaviours, ecological and business 
knowledge, „green‟ management skills and environmental values required from 
business graduates. 
 
An in-depth literature study (Chapters Two and Three) was conducted to firstly 
identify which variables influence the level of environmental literacy of students and 
secondly, to establish which concepts are seen to constitute pro-environmental 
behaviours, ecological and business knowledge, „green‟ management skills and 
environmental values. To achieve this, secondary sources from the fields of 
environmental education, environmental literacy, applied ethics and business 
management were consulted. A desk research was also performed that aimed to 
assess the availability of „green‟ business modules and qualifications at South 
African HEIs. Thus, prospectuses and websites of Business/Commerce/Economics 
faculties and business schools were consulted. By completing a thorough literature 
as well as a desk research the first, second and third secondary objectives in this 
study were addressed. 
 
The findings of the literature study were used to construct the quantitative and 
qualitative research instruments. The purpose of the quantitative research instrument 
(survey) was to empirically test the theoretical framework and assess the level of 
environmental literacy of business students registered in the Business and Economic 
Sciences Faculty at NMMU. The qualitative research (semi-structured personal 
interviews) was intended to assess the demand for environmental literacy among 
business graduates entering the mining and automotive industries. More specifically, 
it aimed to determine which pro-environmental behaviours, ecological and business 
knowledge, „green‟ management skills and environmental values are required from 
business graduates. Thus the third and fifth secondary objectives were achieved. 
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Given the nature of the problem statement and the research objectives posed in this 
study, both a phenomenological as well as a positivistic research paradigm was 
adopted. After having piloted the quantitative research instrument through 
approaching staff and students at NMMU, adjustments were made and a structured 
questionnaire was designed and distributed to respondents by means of an online 
survey. In total, 308 questionnaires were used for the statistical analysis of the data. 
In terms of the qualitative investigation, semi-structured personal interviews with 
eight experts involved in environmental management in the mining and automotive 
industry were conducted. This led to the accomplishment of the fourth and sixth 
secondary objectives. 
 
The data collected from the quantitative questionnaires were subjected to various 
statistical analyses. Descriptive statistics were used to assess which pro-
environmental behaviours, ecological and business knowledge, „green‟ management 
skills and environmental values students that are registered in the Faculty of 
Business and Economic Sciences at NMMU exhibit. Inferential statistics were also 
applied to the data to test the theoretical framework of the study. Factor analyses 
were conducted to establish the face validity of the quantitative research instrument, 
while Cronbach‟s Alpha coefficients were calculated to confirm internal consistency. 
The research instrument was considered valid and reliable given the results of the 
factor analyses and the Cronbach‟s Alpha coefficients. Furthermore, correlation and 
regression analyses were performed to test the hypotheses of the study. The results 
of the hypotheses testing are given in Table 7.1.  
 
Table 7.1: Summary of hypotheses tested 
Hypotheses 
Outcome of 
empirical test 
H0,1.1: There is no relationship between pro-environmental behaviours and 
environmental education. 
Rejected 
H0,1.2: There is no relationship between pro-environmental behaviours and ecological 
and business knowledge. 
Rejected 
H0,1.3: There is no relationship between pro-environmental behaviours and „green‟ 
management skills. 
Rejected 
H0,1.4: There is no relationship between pro-environmental behaviours and 
environmental values. 
Rejected 
 
Based on these results various recommendations are put forward in this chapter on 
how NMMU can better prepare environmentally literate business graduates. 
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7.3 DISCUSSION OF RESULTS, CONCLUSIONS AND RECOMMENDATIONS 
7.3.1 The demand for environmental education and environmental literacy 
The online survey revealed that very few students were enrolled for modules at 
NMMU that focused entirely on or included elements of environmental management. 
The majority of these students attached a great deal of importance to introducing 
such modules into the NMMU business curricula or integrating „green‟ topics into 
existing modules. The most popular topics in this regard were eco-entrepreneurship, 
„green‟ marketing and environmental economics, while „green‟ purchasing and 
logistics and environmental reporting were the least favoured by students. 
 
From the qualitative investigation a clear demand for environmentally literate 
graduates was established in the mining and automotive industries. Respondents 
were of the opinion that the current level of environmental literacy of business 
graduates (in general) was not sufficient to effectively operate in these industries. 
HEIs were also criticised for not adequately addressing environmental issues in their 
curricula. Business graduates, in particular, were identified as not paying enough 
attention to environmental issues, but only focussing on the financial aspects of 
doing business.  
 
From these findings the researcher concluded that a certain level of enthusiasm for 
environmental education exists among NMMU students, as well as individuals in the 
mining and automotive industries in South Africa. However, the level of 
environmental literacy exhibited by students registered in the Business and 
Economic Sciences Faculty at NMMU (between nominal and functional) was not 
considered to be sufficient to operate effectively in the mining and automotive 
industries. Although there had been some efforts made to include environmental 
education in business curricula locally, it seems that these efforts are still not 
meeting the demands of private practice, in general and the mining and automotive 
industries in particular. Given this, it is recommended that NMMU in general and the 
Faculty of Business and Economic Sciences in particular, start prioritising 
environmental education. This is required to enable lecturers to integrate more 
„green‟ issues into syllabi. In this regard, the most appropriate pedagogical approach 
needs to be investigated so as to ensure that all efforts are effective. This will 
depend on various factors such as the goals of the institution and the ability and 
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capacity of lecturers to „green‟ their curricula. In terms of NMMU a new vision 
statement has been formulated recently called Vision 2020. One of the key values 
encapsulated in this vision is respect for the environment. Thus, one can assume 
that NMMU would strive to introduce environmental discussions in all their 
programmes i.e. each and every student must be environmentally literate. Thus, 
Thomas (2004) suggests either including environmental topics in some existing 
modules or having separate dedicated modules. As noted in Chapter Two integrating 
environmental topics in all modules is reserved for specialist environmental 
programmes. 
 
7.3.2 Pro-environmental behaviours 
The results of the quantitative study revealed that statements dealing with water and 
energy conservation had the highest mean scores which imply that students 
attached the highest value to performing tasks such as closing taps properly after 
using and switching off lights where possible. However, students registered in the 
Faculty of Business and Economic Sciences at NMMU attach relatively low 
importance to participating in environmental programmes/societies.  
 
While the water and energy saving activities of students are commendable and 
should be encouraged, the findings from the qualitative study indicated that active 
participation and proactive environmental behaviours would be more vital if 
graduates were to be effective employees and managers in the mining and 
automotive industries. These behaviours include providing environmental information 
for reporting purposes and providing input for the operation of an EMS as well 
actively participating in the implementation of an EMS.  
 
Given these findings, it is clear that there is a need to encourage students to become 
more involved in environmental initiatives as this is necessary to achieve an 
operational level of environmental literacy (as demanded in the mining and 
automotive industries). In this regard it is suggested that students be proactive and 
take the lead in creating more opportunities for themselves to contribute to the 
preservation of the environment. However, HEIs and more specifically, NMMU 
should also provide the necessary infrastructure to enable students to become more 
involved in environmental initiatives. NMMU could provide more recycling bins and 
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facilitate „green‟ days and competitions. Lillah and Viviers (2010) also found that 
students are motivated to „go green‟ by incentives such as awards, money and 
competitions (including inter-faculty and inter-residence energy and water saving 
competitions). Given that students in the present study attached high importance to 
topics or modules such eco-entrepreneurship and „green‟ marketing, the initiatives 
mentioned above can serve as an active/participatory learning project. 
 
Stakeholders in the public and private sectors could assist in this regard by 
sponsoring such programmes and perhaps exposing students to environmental 
management in their organisations. The latter can be achieved by providing fieldtrips 
or vocational internships. By being involved in shaping an environmentally literate 
generation, businesses will also be ensuring that their future needs are met in terms 
of graduates who are able to operate in a low carbon economy. In terms of the 
educational offering at NMMU private practice can also provide guest lectures on 
various topics such „green‟ marketing, environmental management, sustainable 
development and environmental legal compliance. 
 
7.3.3 Ecological and business knowledge 
The concepts that students had a good understanding of included the causes of 
pollution, the biosphere as a life support system, how to reduce pollution, human 
interactions with the natural environment, how to minimise and dispose of waste 
properly and lastly, the environmental changes which have been brought about by 
industrialisation and urbanisation. These results coincided with the findings from the 
qualitative study where respondents emphasised the need to be aware of and 
understand the impact that individuals and business have on the environment and 
pollution and waste management.  
 
Furthermore, the findings from the online survey indicated only one of the top ten 
concepts related to business knowledge concerned with the environment. Students 
were unsure (neutral) about understanding the different types of environmental 
management systems, the definition of an EMS and how to adapt traditional 
business functions to make them „greener‟. However, in line with the literature, the 
respondents from both the mining and automotive industries indicated that graduates 
should know what an EMS is and how it works as well as be able to implement such 
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systems effectively. Thus there exists a definite need for NMMU business curricula 
to address environmental management and other related topics. 
 
Given the fact that students are lacking in terms of business knowledge related to 
the environment, lecturers in the Faculty of Business and Economic Sciences at 
NMMU should not only ensure that students are made aware of vital business tools 
to deal with a changing environment, but also equip themselves with such 
knowledge. Business lecturers should thus seek opportunities, such as workshops or 
even formal training, to expand their own knowledge on this subject. Lecturing staff 
should also attempt to tap into existing resources at their disposal by collaborating 
across disciplines and inviting lecturers from other faculties (such as science) to 
address their classes on „green‟ issues. Once again, the involvement of stakeholders 
in the public and private sector in this regard is encouraged. 
 
7.3.4 „Green‟ management skills 
Students attached the most value to the ability to identify environmental opportunities 
and risks, follow „green‟ policies and procedures, selecting solutions to address 
environmental risks and opportunities and to see how a specific department/division 
impacts on the overall carbon footprint. 
 
The findings from the quantitative study are encouraging as the participants of the 
semi-structured interviews also indicated that conceptual, analytical and problem 
solving skills are important. They specifically stated that graduates should be able to 
find solutions to environmental problems and adopt a broader view of their own 
impact on the natural environment. 
 
Although there are similarities in the skills which students valued and the skills 
demanded by industry, it is still important that HEIs promote and refine these „green‟ 
management skills amongst business students. Issues dealing with environmental 
management are constantly evolving and so does skills requirements to deal with 
such changes. Business lecturers should stay abreast of changes in both the natural 
environment and the business environment. A more participatory learning 
experience is also recommended where students are provided with the opportunity 
to practically apply their skills so as to evaluate their competency in this regard.  
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7.3.5 Environmental values 
The statement that students regarded a most important, dealt with the need to 
protect and preserve the natural environment. Students also felt very strongly about 
humans abusing the environment and that companies and government should 
facilitate the greatest good for “all living species”. Moreover, students also 
recognised that a change in the moral mindset of inhabitants is needed to preserve 
the natural environment.  
 
In the qualitative study, respondents indicated that graduates have to realise that 
humans and businesses are dependent on the environment. Technology on its own 
will not solve environmental problems, resources are depleting and limited and that 
more responsibility has to be taken by managers who operate in business. 
Therefore, the researcher deduced that the findings from both studies seem to 
coincide.  
 
Although it seems that students registered in the Faculty of Business and Economic 
Sciences at NMMU have sufficient environmental sensitivity, the participants of the 
qualitative study still had a negative perception of business orientated individuals. 
This raises concerns about the legitimacy of the responses provided by the business 
students. As values are critical to pro-environmental decision making (and 
behaviour) it is recommended that business students be made aware of not only the 
impact of the individual on the environment, but also that of business..  
 
This can be done by using case studies on the negative impact that business 
activities have on the environment and engaging students in discussions about the 
ethical consideration that arises when businesses interact with the environment. On 
a more informal basis, videos that address moral issues of doing business can be 
screened. Academics should also strive to lead by example and instil a clear sense 
of environmental sensitivity in their students.  
 
7.4 CONTRIBUTIONS OF THE STUDY 
The findings of this study highlighted gaps in NMMU‟s business curricula, and can 
assist academics in understanding the need for environmental education and assist 
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them in developing relevant pro-environmental behaviours, ecological and business 
knowledge, „green‟ management skills and environmental values in their students. In 
doing so, NMMU can become better positioned to develop environmentally literate 
graduates who can make a valuable contribution to the local and international labour 
markets. The findings of this research can also serve as a valuable case study for 
other South African HEIs in general and business schools in particular.  
 
The present study used a phenomenological as well as positivistic research 
paradigm. A contribution has thus been made by not only gathering quantitative data 
but also in-depth qualitative data which would not otherwise have been obtained, 
because some in-depth information is impossible to acquire by means of a 
quantitative research. The data from the qualitative study proved very useful in 
understanding employers‟ requirements of environmentally literate students 
 
By developing a theoretical framework to determine the level of environmental 
literacy of business students this study has provided a valuable stepping stone to 
further refine environmental literacy measures in a South African context. This is also 
important so as to assess the effectiveness of attempts to integrate environmental 
education into business curricula.  
 
7.5 LIMITATIONS OF THE STUDY AND RECOMMENDATIONS FOR FUTURE 
RESEARCH 
The present study attempted to make a new contribution to the body of knowledge 
on environmental education and more specifically the measurement of 
environmental literacy of business students. However, some limitations were 
encountered when conducting the research. The response rate of the online survey 
was relatively low despite several email reminders, and publicising details on the 
survey on module websites and during classes at NMMU. In addition a lucky draw 
cash prize was offered. The low response rate could imply that only students who 
are sensitive to the topic participated in the survey, resulting in some response bias.  
 
Also, the majority of the students who participated in the study were in their first year 
of study which raises the issue that the online survey might have only measured the 
environmental literacy of students developed during secondary schooling or through 
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popular media. In future, a larger sample should be used to give a more complete 
representation of the level of environmental literacy of business students at NMMU. 
It will also be useful to repeat the survey over several years to determine if there is 
any observable change in the environmental literacy of business students. 
 
Another limitation to the study could be that only two sectors of the economy were 
researched in the qualitative study. Although the mining and automotive sectors are 
the most prominent in the South African economy, it is suggested that in future more 
sectors should be examined. This will allow researchers to identify differences in the 
requirements of different sectors in terms of the demand for environmentally literate 
students. 
 
The regression analyses performed in this study revealed that the independent 
variables of this study explained a relatively low percentage of variance in the 
dependent variables. This could mean that the quantitative research instrument can 
be refined to give a clearer explanation of the factors which influence environmental 
literacy. However, it should be noted that this study still provides useful insights into 
the measure of environmental literacy and can be used as a basis for future research 
to strengthen the understanding of environmental literacy. 
 
The researcher is of the opinion that one of the main factors inhibiting effective 
environmental education at NMMU (and most likely many other HEIs in South Africa) 
is the lack of educators sufficiently equipped with the requisite environmental literacy 
themselves. Thus, future researchers should also aim to assess the level of 
environmental literacy of lecturing staff. 
 
7.6 REFLECTIONS ON LEARNING 
 
This study provides interesting insight into environmental education and 
environmental literacy as is applies to tertiary business education in South Africa. In 
particular it sets the basis for further investigations into what is needed to „green‟ 
NMMU business curricula. In conducting this research, the researcher has become 
more knowledgeable about the pertinent environmental issues facing humanity and 
organisations such as universities and businesses. Although a general lack of 
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environmental concern exists in South Africa (because of its developing country 
status) this research has shown that businesses are starting to shift this paradigm in 
positive ways. However, this has to be accompanied by concerted efforts to educate 
the South African population (especially those individuals who are the future captains 
of industry) in respect of the complexities that characterise the natural environment. 
Sadly, a truly environmentally literate citizenry is somewhat of an apparition at the 
moment. 
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UNIT OF APPLIED MANAGEMENT SCIENCES 
Tel. +27 (0)41 504 2875 
 Fax. +27 (0) 41 583 2644 
 
15 November 2010 
 
Dear respondent,  
 
RESEARCH ON ENVIRONMENTAL LITERACY REQUIREMENTS 
(Research Ethics No.: H 2010 BUS BMa 19) 
 
As a university which is geared towards excellence Nelson Mandela Metropolitan 
University (NMMU) is continuously striving to prepare high caliber graduates. To help 
NMMU achieve this goal, your inputs in this research project will be highly valued. 
Please take some time to complete the attached questionnaire in an honest manner 
and stand a chance of winning a cash prize. A lucky draw will be held in which one 
respondent will receive R500. To qualify for the draw you are required to provide 
your email address.  
 
This research will be submitted in completion of a Master‟s degree at NMMU by Mr. 
Riyaadh Lillah. All information provided by you will be treated in the strictest 
confidence and will only be used for research purposes. The results of the study will 
be available on request.  
  
Please feel free to contact Mr. Riyaadh Lillah or one of his study leaders, Dr. Suzette 
Viviers or Prof. Elmarie Venter, should you have any queries (see contact details on 
the second page).  
 
 
Yours sincerely, 
 
 
 
 
MR. RIYAADH LILLAH  
Department of Business Management 
Nelson Mandela Metropolitan University 
Email: riyaadh.lillah@nmmu.ac.za; Tel: 041 504 4062 
 
DR. SUZETTE VIVIERS 
Department of Business Management 
Email: sviviers@sun.ac.za; Tel: 021-808 2223 
 
PROF. ELMARIE VENTER 
Nelson Mandela Metropolitan University 
Email: elmarie.venter@nmmu.ac.za; Tel: 041 504 2204 
• PO Box 77000 •  Nelson Mandela Metropolitan University 
• Port Elizabeth • 6031 •  South Africa •  www.nmmu.ac.za 
• South Africa•  www.nmmu.ac.za 
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SECTION A: BIOGRAPHICAL DETAILS  
 
Please indicate your response by placing an “X” in the appropriate block. 
1. Gender  
1.1Male  1 
1.2 Female   2 
   
2. Age  
2.1 18 – 21 years  1 
2.2 22 – 30 years  2 
2.3  31 – 40 years  3 
2.4 Older than 40 years   4 
   
3. Department/School  
3.1 Human Resources Management  1 
3.2 Industrial and Organisational Psychology  2 
3.3 Management and Entrepreneurship  3 
3.4 Business Management   4 
3.5 Logistics  5 
3.6 Marketing Management  6 
3.7 Economics  7 
3.8 Development Studies  8 
3.9 Tourism  9 
3.10 School of Accounting  10 
3.11 Business School  11 
   
4. Year level 
4.1 First Year  1 
4.2 Second Year  2 
4.3 Third Year  3 
4.4 Fourth Year  4 
4.5 Postgraduate   5 
   
5. Campus where you are studying  
5.1 South   1 
5.2 North  2 
5.3 Missionvale   3 
5.4 Second Avenue  4 
5.5 Bird Street  5 
5.6 George  6 
   
6. Residence  
6.1 I stay in a University residence / student village  1 
6.2 I stay off campus   2 
   
7. I am a member of the newly established NMMU „Green‟ student society. 
7.1 Yes  1 
7.2 No   2 
   
8. I am interested in becoming a member of the newly established NMMU „Green‟ student 
society. 
8.1 Yes  1 
8.2 No  2 
   
9. I am interested in pursuing a career in the field of environmental management. 
9.1 Yes  1 
9.2 No  2 
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SECTION B: ENVIRONMENTAL EDUCATION 
 
Please indicate your response to the following statements by placing an “X” in the 
appropriate block (where: 1 = Strongly disagree; 2 = Disagree; 3 = Neutral; 4 = 
Agree and 5 = Strongly agree). Note that there are no correct or incorrect answers. 
For the purpose of this research, “environmental management” is defined as 
the planning, implementation, monitoring and auditing of responsible 
practices when addressing environmental risks and opportunities. „Green‟ 
refers to the actions of individuals, businesses and governments to protect the 
quality and continuity of life through the conservation of natural resources and 
the prevention of pollution. 
 
No. Statement 
S
tr
o
n
g
ly
 
d
is
a
g
re
e
 
D
is
a
g
re
e
 
N
e
u
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a
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A
g
re
e
 
S
tr
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n
g
ly
 
a
g
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e
 
1 I am currently enrolled for a module(s) that focuses entirely on 
environmental management offered in the Faculty of Business 
and Economic Sciences (e.g. Environmental Economics). If so, 
please provide the module code(s): 
 
 
 
1    5 
2 I am currently enrolled for a module(s) that includes elements of 
environmental management offered in the Faculty of Business 
and Economic Sciences (e.g. „green‟ marketing, eco-tourism 
etc.). If so, please provide the module code(s): 
 
 
 
1    5 
3 It would be beneficial if a topic such as (see list below) could be incorporated into an 
EXISTING module offered in the Business and Economic Sciences Faculty:  
3.1 „green‟ purchasing and logistics  1 2 3 4 5 
3.2 environmental reporting (accounting)  1 2 3 4 5 
3.3 environmental economics  1 2 3 4 5 
3.4 ecological ethics  1 2 3 4 5 
3.5 „green‟ marketing 1 2 3 4 5 
3.6 environmental law  1 2 3 4 5 
3.7 eco-entrepreneurship   1 2 3 4 5 
4 Please provide examples of any TOPICS that you consider important to be incorporated 
into an EXISTING module offered in the Faculty of Business and Economic Sciences. 
 
 
 
5 It would be beneficial if the Business and Economic Sciences faculty could offer an 
ENTIRE MODULE in ________________ 
5.1 „green‟ purchasing and logistics  1 2 3 4 5 
5.2 environmental reporting (accounting)  1 2 3 4 5 
5.3 environmental economics  1 2 3 4 5 
5.4 ecological ethics  1 2 3 4 5 
5.5 „green‟ marketing 1 2 3 4 5 
5.6 environmental law  1 2 3 4 5 
5.7 eco-entrepreneurship   1 2 3 4 5 
6 Please provide examples of any MODULES that you consider important to be offered in 
the Faculty of Business and Economic Sciences. 
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SECTION C: ECOLOGICAL AND BUSINESS KNOWLEDGE 
 
Please indicate your response to the following statements by placing an “X” in the 
appropriate block. 
No. I have a basic understanding of: 
S
tr
o
n
g
ly
 
d
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re
e
 
D
is
a
g
re
e
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u
tr
a
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tr
o
n
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e
 
1 the biosphere (air, water, and land) as the life support system on 
which all living organisms depend for habitat and survival.  
1 2 3 4 5 
2 the ecological concepts and principles according to which nature 
operates. 
1 2 3 4 5 
3 human interactions with the natural environment. 1 2 3 4 5 
4 the interrelationships between all organisms within an ecosystem. 1 2 3 4 5 
5 environmental changes that have been brought about by 
industrialisation and urbanisation.  
1 2 3 4 5 
6 the causes of pollution (e.g. water and air pollution). 1 2 3 4 5 
7 how to reduce pollution. 1 2 3 4 5 
8 how to minimise waste (in production processes and in 
households).  
1 2 3 4 5 
9 how to dispose of waste properly. 1 2 3 4 5 
10 actions that can be taken to correct population-resource 
imbalances. 
1 2 3 4 5 
11 the finite nature of natural resources. 1 2 3 4 5 
12 how to minimise the use of natural resources.  1 2 3 4 5 
13 renewable and non-renewable energy resources.  1 2 3 4 5 
14 actual and perceived risks from the destruction of the environment 
and the exploitation of natural resources. 
1 2 3 4 5 
15 the conservation of the natural environment and its resources. 1 2 3 4 5 
16 how organisations can contribute to environmental change (in 
positive and negative ways) through the decisions they make. 
1 2 3 4 5 
17 the effect that „green‟ consumer demands (e.g. for organic and 
locally produced products) have on businesses. 
1 2 3 4 5 
18 the effect that „green‟ market forces (e.g. the reduction of 
consumption) have on businesses. 
1 2 3 4 5 
19 the long-term gains associated with sustainable business growth. 1 2 3 4 5 
20 the relationships between high productivity, modern technology, 
economic development and a healthy environment. 
1 2 3 4 5 
21 the definition of an Environmental Management System. 1 2 3 4 5 
22 most different types of Environmental Management Systems (e.g. 
ISO14001 framework, the European Eco-management and Audit 
Scheme, Total Environmental Quality Management, Environmark 
and Greenglobe 21). 
1 2 3 4 5 
23 various business risks associated with climate change (such as 
strategic, competitive, regulatory, product, physical, reputation and 
brand risks). 
1 2 3 4 5 
24 the business opportunities associated with climate change 
adaptation (such as cost savings; new product/service 
development; carbon project development; and enhanced 
reputational value). 
1 2 3 4 5 
25 the drivers of environmental shareholder value (such as fixed asset 
investments; current asset investments; operations management; 
the cost of capital; tax implications and value growth duration). 
1 2 3 4 5 
26 how to adapt traditional business functions to make them „greener‟.  1 2 3 4 5 
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Please provide examples of any other „green‟ issues that you have a basic 
knowledge or understanding of. 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
 
Please provide examples of other „green‟ issues that you consider important for 
business graduates to know or understand in order to operate effectively in a low-
carbon economy. 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
 
SECTION D: „GREEN‟ MANAGEMENT SKILLS 
 
Please indicate your response to the following statements by placing an “X” in the 
appropriate block  
No. 
It is important to me that a business student (such as 
myself) entering the workforce will be able to: 
S
tr
o
n
g
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d
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e
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1 follow „green‟ policies and procedures set by management. 1 2 3 4 5 
2 process the paper work associated with an Environmental 
Management System. 
1 2 3 4 5 
3 manage the budget needed to implement an Environmental 
Management System. 
1 2 3 4 5 
4 analyse environmental information. 1 2 3 4 5 
5 derive conclusions from the environmental information analysed. 1 2 3 4 5 
6 effectively communicate „green‟ issues to the internal and 
external stakeholders of a business.  
1 2 3 4 5 
7 conceptualise an organisation as part of a larger ecological 
system. 
1 2 3 4 5 
8 develop / tailor an Environmental Management System to the 
specific needs and circumstances of an organisation. 
1 2 3 4 5 
9 identify environmental risks. 1 2 3 4 5 
10 identify environmental opportunities. 1 2 3 4 5 
11 conceive viable and sustainable alternatives to deal with 
environmental risks and opportunities. 
1 2 3 4 5 
12 choose the most effective solutions from alternatives generated 
to address environmental risks and opportunities. 
1 2 3 4 5 
13 identify the probable causes of environmental problems by 
examining the observable symptoms. 
1 2 3 4 5 
14 adapt to physical and regulatory changes that occur due to 
natural resource depletion. 
1 2 3 4 5 
15 work cooperatively with others to implement an Environmental 
Management System. 
1 2 3 4 5 
16 motivate and train others to operate effectively within an 
Environmental Management System. 
1 2 3 4 5 
17 resolve conflicts that may arise from the implementation of an 
Environmental Management System. 
1 2 3 4 5 
18 nurture meaningful relationships with stakeholders who have an 
interest in the organisation‟s environmental performance. 
1 2 3 4 5 
19 understand how a department (such as IT or HR) impacts on the 
overall carbon footprint of a business. 
1 2 3 4 5 
213 
 
Please provide examples of any other „green‟ skills that you possess.  
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
 
Please provide examples of any other „green‟ skills that you consider to be important 
for environmentally literate business graduates to possess.  
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
 
SECTION E: ENVIRONMENTAL VALUES 
 
Please indicate your response to the following statements by placing an “X” in the 
appropriate block. 
No. Statement 
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1 I have become more aware of my impact on the natural 
environment in the past 12 months.  
1 2 3 4 5 
2 I support the notion that companies and government should 
provide the greatest good, not only for people, but for all living 
species. 
1 2 3 4 5 
3 I make decisions based on the principle of reciprocity (doing to 
others (and nature) as I would like them to do the same to me). 
1 2 3 4 5 
4 I protect the natural environment because of its intrinsic value. 
(Note: “intrinsic value” is defined as the inherent worth of 
something, independent of its value to anyone or anything 
else)  
1 2 3 4 5 
5 I protect the natural environment because I know it is the right 
thing to do. 
1 2 3 4 5 
6 Human beings are severely abusing the environment. 1 2 3 4 5 
7 I value the protection and preservation of the natural 
environment. 
1 2 3 4 5 
8 I understand my role in the ecosystem. 1 2 3 4 5 
9 I attempt to live in harmony with other species. 1 2 3 4 5 
10 I respect the dignity and/or moral values of non-human nature. 1 2 3 4 5 
11 I conserve nature for non-consumptive social ends (e.g. 
recreation, spiritual fulfilment, education, etc.)  
1 2 3 4 5 
12 I appreciate all living organisms for their intrinsic value, not just 
for their usefulness. 
1 2 3 4 5 
13 I protect all living organisms for their intrinsic value, not just for 
their usefulness. 
1 2 3 4 5 
14 Society is approaching the limit in terms of the number of people 
that the earth can support because of limited space and 
resources. 
1 2 3 4 5 
15 People do not have the right to modify and exploit the natural 
environment to satisfy their needs. 
1 2 3 4 5 
16 Human interference in nature can and often has disastrous 
consequences. 
1 2 3 4 5 
17 Technological advances/modernity/mechanisation has led to 
environmental degradation.  
1 2 3 4 5 
18 Technological advances/modernity/mechanisation has led to the 1 2 3 4 5 
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separation of human and non-human nature. 
19 Human ingenuity and the use of technology on its own will not 
ensure the habitability of the planet.  
1 2 3 4 5 
20 A change in moral mindset is required to preserve the natural 
environment. 
1 2 3 4 5 
21 People are not meant to rule over the rest of nature. 1 2 3 4 5 
22 If the status quo is maintained (i.e. if things continue in the 
current way), all living species are likely to experience a major 
ecological catastrophe in the future. 
1 2 3 4 5 
 
Please provide examples of any other environmental values that you consider to be 
important for business graduates to exhibit. 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
 
SECTION F: PRO-ENVIRONMENTAL BEHAVIOURS  
 
Please indicate your response to the following statements by placing an “X” in the 
appropriate block. 
No. Statement 
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1 I am currently a member of a programme/society in my 
community that is involved in protecting the natural environment 
(e.g. through supporting a recycling initiative). 
1 2 3 4 5 
2 I actively participate in environmental programmes/societies in 
my community. 
1 2 3 4 5 
3 I occupy a leadership role in environmental 
programmes/societies in my community. 
1 2 3 4 5 
4 I have initiated environmental programmes/societies in my 
community. 
1 2 3 4 5 
5 I promote good environmental management principles among 
my peers. 
1 2 3 4 5 
6 I buy organic products (as these have a lower carbon footprint) 
only if they are cheaper than conventional products. 
1 2 3 4 5 
7 I buy locally produced products (as these have a lower carbon 
footprint) only if they are cheaper than products from 
elsewhere. 
1 2 3 4 5 
8 I buy organic products (as these have a lower carbon footprint) 
even if they are more expensive than conventional products. 
1 2 3 4 5 
9 I buy locally produced products (as these have a lower carbon 
footprint) even if they are more expensive than products from 
elsewhere. 
1 2 3 4 5 
10 I buy energy-efficient products (e.g. energy-saving light bulbs) 
only if they are cheaper than conventional products. 
1 2 3 4 5 
11 I buy energy-efficient products (e.g. energy-saving light bulbs) 
even if they are more expensive than conventional products. 
1 2 3 4 5 
12 I reduce waste by recycling. 1 2 3 4 5 
13 I reduce waste by re-using products. 1 2 3 4 5 
14 I reduce waste by reducing my consumption. 1 2 3 4 5 
15 I dispose of hazardous waste (e.g. fluorescent light bulbs and 
batteries) in the correct manner.  
1 2 3 4 5 
16 I print and copy documents on both sides of a page. 1 2 3 4 5 
17 I switch off my computer when I have finished using it. 1 2 3 4 5 
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18 I optimise the use of sunlight to reduce the use of electricity in 
my house/room. 
1 2 3 4 5 
19 I turn off lights where possible. 1 2 3 4 5 
20 I make sure I close taps properly after using them. 1 2 3 4 5 
21 I open taps only minimally when using them. 1 2 3 4 5 
22 I travel with my own vehicle. 1 2 3 4 5 
23 I make use of a lift club to travel to reduce my carbon footprint. 1 2 3 4 5 
24 I purposely read articles and books on „green‟ issues because 
they interest me. 
1 2 3 4 5 
25 I prefer to do my banking at a financial institution that takes 
„green‟ issues seriously (such as Nedbank). 
1 2 3 4 5 
26 If I had to invest in unit trusts, I would prefer ones that explicitly 
evaluate companies on their „green‟ policies and practices. 
1 2 3 4 5 
Is there any other „green‟ behaviour that you participate in? If so, please provide 
examples. 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
 
Please provide examples of any other behaviours/actions that you consider to be 
important for business graduates to operate effectively in a low carbon economy. 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
 
Thank you for your time and cooperation! Please provide your email address 
to be eligible for the competition.  
 
 
Email: 
___________________________________________________________________ 
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UNIT OF APPLIED MANAGEMENT SCIENCES 
Tel. +27 (0)41 504 2875  
 Fax. +27 (0) 41 583 2644 
 
31 September 2010 
Dear respondent,  
 
RESEARCH ON ENVIRONMENTAL LITERACY REQUIREMENTS  
(Research Ethics No.: H 2010 BUS BMa 19) 
  
As an engaged university Nelson Mandela Metropolitan University (NMMU) is 
constantly striving to better meet the needs of industry in terms of preparing high 
caliber graduates. To help NMMU achieve this goal your valuable inputs are kindly 
requested. This research deals with environmental literacy in South Africa, more 
specifically to assess the needs of companies in your industry for environmentally 
literate business graduates.  
 
It will be greatly appreciated if you would allow us to draw on your expertise by 
participating in a personal/telephonic interview. The aim of this interview will be to 
identify pertinent behaviours, knowledge, skills and values business graduates 
should exhibit to act in a more environmentally conscious manner within a business 
context. This research will be submitted in completion of a Master‟s degree at NMMU 
by Mr. Riyaadh Lillah. All information provided by you will be treated in the strictest 
confidence and will only be used for research purposes. The results of the study will 
be available on request.  
  
Please feel free to contact Mr Riyaadh Lillah or one of his study leaders, Dr Suzette 
Viviers or Prof Elmarie Venter, should you have any queries. 
 
 
Yours sincerely, 
 
 
MR. RIYAADH LILLAH 
Department of Business Management 
Nelson Mandela Metropolitan University 
Email: riyaadh.lillah@nmmu.ac.za; Tel: 041 504 4062 
 
DR. SUZETTE VIVIERS 
Department of Business Management 
Email: sviviers@sun.ac.za; Tel: 021-808 2223 
 
PROF. ELMARIE VENTER 
Nelson Mandela Metropolitan University 
Email: elmarie.venter@nmmu.ac.za; Tel: 041 504 2204 
• PO Box 77000 •  Nelson Mandela Metropolitan University 
• Port Elizabeth • 6031 •  South Africa •  www.nmmu.ac.za 
• South Africa•  www.nmmu.ac.za 
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ENVIRONMENTAL LITERACY: INTERVIEW GUIDE 
 
SECTION A: BIOGRAPHICAL DETAILS  
 
Name of the company: ________________________________________ 
 
Industry: ____________________________________________________ 
 
Name of the respondent: _______________________________________ 
 
Title/Job description: __________________________________________ 
 
Highest level of education: ______________________________________ 
 
Has your formal education included any modules on environmental management? If 
yes, please provide more details: ______________________________________ 
 
Number of years experience in the industry: _________________________ 
 
SECTION B: ENVIRONMENTAL MANAGEMENT, EDUCATION AND LITERACY  
 
Does your company have a formal Environmental Management System (EMS)? If 
so, why and how long has this system been in place? If not, why not and are there 
plans to develop one in the near future (say in the next 12 months)? 
 
IF your company has an EMS, what would you consider as the three most important 
aspects and benefits of having an EMS?  
 
In your view, what are the three main drivers for companies in your industry to be 
„green‟? 
 
Are environmental values part of your company‟s vision and mission? If so, please 
provide examples. 
 
How would you define environmental literacy? 
 
Is there a dedicated department in your company that provides employees with 
formal training on „green‟ issues? If so, which department is it? Could you please 
also provide examples of training on environmental issues that has been provided by 
your company in the past?  
 
Is there a dedicated department in your company that provides employees with 
information on „green‟ issues? If so, which department is it? Could you please also 
provide examples of information on environmental issues that has been provided by 
your company in the past?  
 
In your opinion, how important is the role of Higher Education Institutions in 
addressing the challenges posed by climate change? 
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Do you think that Higher Education Institutions in general have responded 
adequately in meeting the demands from private practice for environmentally literate 
graduates? Please motivate your answer.  
 
Do you think that Business/Economics/Commerce Faculties and Business Schools 
in particular have responded adequately in meeting the demands from private 
practice for environmentally literate graduates? Please motivate your answer.  
 
The table below provides a scale that indicates different levels of environmental 
literacy. A definition of each level will be provided by the interviewer and you will be 
required to answer the questions that follow. 
 
Least literate    Most literate 
Nominal (1) Functional (2) Operational (3) 
 
Please indicate, in your opinion, at which level the graduates you employ (a) are at 
the moment and (b) where you would like graduates to be at (ideally) by indicating 
the appropriate environmental literacy level e.g. nominal environmental literacy. 
 
SECTION C: ECOLOGICAL AND BUSINESS KNOWLEDGE 
 
Please indicate how important you think it is for business gradates entering your 
industry to have knowledge on the following. The statements in this section will be 
phrased on a five-point Liker-type scale where (1) indicates strongly disagree and (5) 
strongly agree. You will also be required to motivate your answer if you have chosen 
(1) strongly disagree or (5) strongly agree. Note that there are no correct or incorrect 
answers. 
 
No. A business graduate in our industry should have a basic understanding of: 
1 the biosphere (air, water and land) as the life support system on which all living organisms 
depend for habitat and survival.  
2 the interactions between the natural and man-made environment. 
3 natural laws and the principles according to which nature operates. 
4 ecological concepts and principles. 
5 human interactions with the natural environment. 
6 the interrelationships between all organisms within an ecosystem. 
7 natural cycles and energy flows in an ecosystem.  
8 environmental changes that have been brought about by industrialisation and urbanisation.  
9 population growth rates and how it has influenced human settlement.  
10 the causes and prevention of pollution (air, water and land) 
11 how waste is created and how to dispose of waste properly. 
12 how activities designed to satisfy basic human needs and wants have an impact on the 
natural environment. 
13 population-resource imbalances and actions that can be taken to correct such population-
resource imbalances.  
14 the finite nature of natural resources and actions to minimise the use of substances that are 
harmful to the natural environment.  
15 renewable and non-renewable energy resources.  
16 actual and perceived risks from the destruction of the environment and exploitation of natural 
resources. 
17 the conservation of the natural environment and resources. 
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18 mechanisms to maintain environmental quality and hence the quality of life for humans. 
19 how organisations and stakeholder groups can contribute to environmental change (in 
positive and negative ways) through the decisions they make. 
20 the effect of „green‟ consumer demands and market forces on the business.  
21 the long-term gains associated with sustainable growth. 
22 the relationships between high productivity, modern technology, economic development and 
a healthy environment. 
23 the definition of an Environmental Management System. 
24 different types of Environmental Management Systems (such as the ISO14001 framework, 
the European eco-management and audit scheme (EMAS), total environmental quality 
management, Environmark, Greenglobe 21 and the natural step framework etc.). 
25 the components of an Environmental Management System. 
26 various types of business risks associated with climate change (such as strategic, 
competitive, regulatory, product, physical, adaptation, reputation and brand risks). 
27 the opportunities associated with climate change adaption (such as cost savings; new 
product/service development, carbon project development and enhanced reputational value). 
28 the drivers of environmental shareholder value (such as fixed assets investments; current 
asset investments; operations management; the cost of capital; tax implications and value 
growth duration). 
29 how to adapt traditional business functions to make them „greener‟.  
 
If you indicated (5) strongly agree in question 29 above please also indicate which 
business functions you consider as the most important for business graduates in 
your industry.  
 
Please provide examples of any other „green‟ issues that you consider as important 
for graduates to know or understand in order to operate effectively in a low carbon 
economy. 
 
SECTION D: „GREEN‟ MANAGEMENT SKILLS 
 
Please indicate how important you think it is for business gradates entering your 
industry to exhibit the following „green‟ management skills. The statements in this 
section will be phrased on a five-point Liker-type scale where (1) indicates strongly 
disagree and (5) strongly agree. You will also be required to motivate your answer if 
you have chosen (1) strongly disagree or (5) strongly agree. Note that there are no 
correct or incorrect answers. 
 
No. A business graduate in our industry should have the ability to: 
1 follow „green‟ policies and procedures. 
2 process paper work necessary for the operation of an Environmental Management System in 
an orderly manner. 
3 manage funds needed to implement the Environmental Management System within the limits 
of a budget. 
4 analyse environmental information. 
5 derive well-considered conclusions from the environmental information analysed. 
6 Effectively communicate „green‟ issues to internal and external stakeholders.  
7 see where the Environmental Management System fits into the organisation as a whole. 
8 conceptualise where his/her department fits into the Environmental Management System. 
9 perceive the organisation as part of a larger ecological system. 
10 tailor an Environmental Management System to the specific characteristics and operating 
environment of the organisation. 
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11 identify environmental risks and opportunities. 
12 conceive economically viable and environmentally sustainable alternatives to environmental 
risks and opportunities. 
13 choose the most effective solutions from the alternatives generated to address environmental 
risks and opportunities. 
14 identify the probable causes of environmental problems by examining the observable 
symptoms. 
15 adapt his/her behaviour to physical and regulatory changes that occur due to natural 
resource depletion. 
16 work cooperatively with others involved in the implementation of the Environmental 
Management System. 
17 motivate and train subordinates/colleagues to operate within the Environmental Management 
System. 
18 resolve conflicts that may arise from the implementation of an Environmental Management 
System by being a team player. 
19 nurture meaningful relationships with stakeholders both inside and outside the organisation 
that have an interest in the organisation‟s environmental performance. 
20 understand and be proficient in terms of how their specific department / division impacts on 
the overall firm‟s carbon footprint. 
 
Please provide examples of any other „green‟ skills that you consider to be important 
for employing environmentally literate graduates.  
 
SECTION E: ENVIRONMENTAL VALUES 
 
Please indicate how important you think it is for business gradates entering your 
industry to possess the following environmental values. The statements in this 
section will be phrased on a five-point Liker-type scale where (1) indicates strongly 
disagree and (5) strongly agree. You will also be required to motivate your answer if 
you have chosen (1) strongly disagree or (5) strongly agree. Note that there are no 
correct or incorrect answers. 
 
No. A business graduate in our industry should: 
1 support the notion that companies and government should provide the greatest good, not 
only for people, but all living species. 
2 make decisions based on the principle of reciprocity (doing to others (and nature) as you 
would like to be done unto you). 
3 protect the natural environment because of its intrinsic value. 
4 protect the natural environment because he/she knows that it is the right thing to do. 
5 realise that human beings are severely abusing the environment. 
6 value the protection and preservation of the natural environment. 
7 display a sense of unity with nature. 
8 respect his/her role in the ecosystem. 
9 live in harmony with other species. 
10 respect the dignity and/or moral rights of non-human nature. 
11 respect the legal rights of non-human nature. 
12 conserve nature for non-consumptive social ends (e.g. recreation, spiritual fulfilment, 
education, etc.) now and in the future.  
13 appreciate and protect all living organisms for their inherent worth and not just for the utility 
they provide. 
14 realise that society is approaching the limit in terms of the number of people that the earth 
can support (because of limited space and resources). 
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15 realise that humans do not have the right to modify and exploit the natural environment to 
satisfy their needs. 
16 realise that human interference in nature can and does often produce disastrous 
consequences. 
17 acknowledge that technological advances/modernity/mechanisation has led to environmental 
degradation. 
18 acknowledge that technological advances/modernity/mechanisation has led to the separation 
of human and non-human nature. 
19 acknowledge that human ingenuity and the use of technology on its own will not ensure the 
habitability of the planet.  
20 realise that a moral mindset change is required to preserve the natural environment. 
21 acknowledge that humans are still subject to the laws of nature. 
22 acknowledge that humans are not meant to rule over the rest of nature. 
23 realise that if the status quo is maintained, all living species will experience a major ecological 
catastrophe. 
 
Please provide examples of any other environmental values that you consider to be 
important when evaluating the suitability of a graduate for placement in your 
company. 
 
SECTION F: PRO-ENVIRONMENTAL BEHAVIOURS  
 
Please indicate how important you think it is for business gradates to engage in the 
following actions. The statements in this section will be phrased on a five-point Liker-
type scale where (1) indicates strongly disagree and (5) strongly agree. You will also 
be required to motivate your answer if you have chosen (1) strongly disagree or (5) 
strongly agree. Note that there are no correct or incorrect answers. 
 
No. A business graduate should: 
1 actively participate in environmental programmes which are in place in our company. 
2 take a leadership role in environmental programmes which are in place in our company. 
3 be able to initiate environmental programmes in our company. 
 An employee can exhibit his/her „green‟ orientation by: 
4 recycling resources (such as paper). 
5 reusing products so as to save natural resources. 
6 reducing his/her consumption of natural resources. 
7 saving water and electricity.   
8 being involved in „green‟ societies in civil society (such as the WWF). 
9 purchasing „green‟ products and services. 
 
Are there any other „green‟ behaviour that you consider important in your company? 
If so, please provide examples. 
 
Please provide examples of any other behaviours that you consider to be important 
for graduates to operate effectively in a low carbon economy. 
 
Thank you for your time and cooperation! Please provide your email address 
should you be interested in the findings of this study.  
 
Email: ____________________________________________________________ 
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Higher 
education 
institution 
Faculty  Department/Bus
iness School  
Name of the 
Module 
Syllabus Year Level 
(P=postgrad
uate; 
U=Undergra
duate) 
Credit 
Value 
Type Source 
Nelson 
Mandela 
Metropolitan 
University 
 
Business and 
Economic 
Sciences 
Department of 
Economics and 
Economic History 
Environmental 
Economics 
(ECO400) 
 Scope of environmental economics and 
interpretation of sustainable development  
 Sustainable use of renewable and non 
renewable resources 
 Cost benefit analysis 
 Valuation techniques 
 Appropriate government intervention. 
P 10 Elective 
module 
NMMU 2009 Prospectus- 
http://www.nmmu.ac.za/default.
asp?id=4880&careerid=33&bh
cp=1 
 
Nelson 
Mandela 
Metropolitan 
University 
 
Business and 
Economic 
Sciences 
Business School Health, safety 
and 
Environmental 
Management 
(EHS201) 
Part B: 
Environment 
 Environmental Management 
 Why consider the implementation of 
environmental management system? 
 Legal requirements 
 Public pressure 
 Financial implications  
 Sustainable development 
 The ISO 14001 international standard 
 The requirements of the standard, general 
environmental policy 
 Planning implementation and operation 
 Checking and corrective action 
 Management review 
 Integration with other system (e.g. quality 
systems, health and safety systems) 
 Achieving sustainability 
U 6 Compulsory 
module 
NMMU 2009 Prospectus- 
http://www.nmmu.ac.za/default.
asp?id=204&bhcp=1 
 
Durban 
University of 
Technology  
Management 
Sciences 
Department of 
Regional 
Governance and 
Development  
National 
Diploma: Eco-
Tourism 
 Ecotourism Biology III 
 Ecotourism Development III 
 Ecotourism Management III 
 Ecotourism Interpretation III 
 Ecotourism Biology II 
 Ecotourism Development II 
 Ecotourism Practice II 
U - Full 
Qualification 
Management Sciences 
(Department of Regional 
Governance and Development) 
Handbook 2010 
http://dutweb.dut.ac.za/handbo
oks/MANSCI%20Hosp%20and
%20Tourism.pdf 
 
Durban 
University of 
Technology 
Management 
Sciences 
Department of 
Hospitality And 
Tourism 
Tourism and 
Environmental 
Management  
Not Available P 8 Compulsory Management Sciences 
(Department of Hospitality and 
Tourism) Handbook 2010- 
http://dutweb.dut.ac.za/handbo
oks/MANSCI%20Hosp%20and
%20Tourism.pdf 
 
North West 
University 
Independent  Center for 
Environmental 
Management  
General 
Introduction to 
Environmental 
Management-  
(CEM-01.2) 
 Sensitivity towards the role of and importance 
of public participation , awareness, 
communication, and reporting environmental 
management 
 Insight  into substances and waste issues 
 with all of 
these in the 
whole doc 
use the same 
wording – 
N/A Short course   Environmental, Health and 
Safety Management Short 
Courses see pamphlet  
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 and their effects on the environment and 
people, as well as, awareness of relevant 
measures and solutions to address in an 
integrated manner 
 Insight into issues relating to environmental 
components such as climate, atmosphere, 
energy, water, land, biota and soil, as well as 
social and cultural aspects and awareness of 
relevant measures and solutions to address 
these issues 
either not for 
degree 
purposes or 
continuous 
development 
North West 
University 
Independent Center for 
Environmental 
Management 
 
Introduction to 
Environmental 
Management-An 
Overview of 
Principles, Tools 
and Issues 
(CEM-01.1) 
 Understanding the extended legal definition 
of the environment and the insights into 
environmental issues and problems facing 
our world on global, regional and local scales 
resulting from human activity that effect the 
environment. 
 Obtaining insight into the concepts and 
principles of sustainability, including an 
understanding of the key terminologies used 
in environmental management for its 
sustainable survival in the global playing field 
 Understanding the importance of business to 
ensure appropriate environmental 
management for its sustainable survival of 
the global playing field 
 Sensitivity to aspects relating to the natural 
environment and the basic laws of nature that 
govern environmental processes, in order to 
facilitate the understanding of the reasons for 
protecting environmental components such 
as biodiversity, ecosystems etc. 
 Obtaining insight into the hybrid nature of 
environmental governance instruments  and 
awareness of basic environmental law 
principles and South African environmental 
legislation 
 Understanding integrated environmental 
management tools for continual improvement 
through planning, doing, checking and acting 
the importance 
continuous 
development 
N/A Short course Environmental, Health and 
Safety Management Short 
Courses see pamphlet 
http://www.nwu.ac.za/export/sit
es/default/nwu/nwu/contact_a.
htm 
 
North West 
University 
Independent Center for 
Environmental 
Management 
Introduction to 
Environmental 
Management for 
Senior 
Managers 
(CEM -0.1.2.1) 
 Understanding the extended legal definition  
of Environment 
 Obtaining insight into the concept and 
principles of sustainability 
 Sensitivity to aspects concerning  the natural 
environment and basic laws of nature that 
govern environmental process 
Continuous 
Development 
N/A Short course Environmental, Health and 
Safety Management Short 
Courses see pamphlet 
http://www.nwu.ac.za/export/sit
es/default/nwu/nwu/contact_a.
htm 
 
North West 
University 
Independent Center for 
Environmental 
General 
Introduction to 
 Understanding the extended legal definition  
of Environment 
Continuous 
Development 
N/A Short course Environmental, Health and 
Safety Management Short 
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Management Environmental 
Management for 
Middle 
Managers 
(CEM -0.1.2.1) 
 Obtaining insight into the concept and 
principles of sustainability 
 Sensitivity to aspects concerning  the natural 
environment and basic laws of nature that 
govern environmental process 
Courses see pamphlet 
http://www.nwu.ac.za/export/sit
es/default/nwu/nwu/contact_a.
htm 
 
North West 
University 
Independent Center for 
Environmental 
Management 
General 
Awareness of 
Environmental 
Management 
(CEM-01. 
Not Available Continuous 
Development 
N/A Short course Environmental, Health and 
Safety Management Short 
Courses see pamphlet 
http://www.nwu.ac.za/export/sit
es/default/nwu/nwu/contact_a.
htm 
 
North West 
University 
Independent Center for 
Environmental 
Management 
General 
Awareness of 
Environmental 
Management for 
Senior 
Managers 
(CEM-01.3.1) 
Not Available Continuous 
Development 
N/A Short course Environmental, Health and 
Safety Management Short 
Courses see pamphlet 
http://www.nwu.ac.za/export/sit
es/default/nwu/nwu/contact_a.
htm 
 
North West 
University 
Independent Center for 
Environmental 
Management 
Ensuring 
Environmental 
Awareness of 
your Workforce 
(Train the 
trainer) CEM-
01.4 
Not Available Continuous 
Development 
N/A Short course Environmental, Health and 
Safety Management Short 
Courses see pamphlet 
http://www.nwu.ac.za/export/sit
es/default/nwu/nwu/contact_a.
htm 
 
North West 
University 
Independent Center for 
Environmental 
Management 
 
Awareness of 
Environmental 
Management, 
conforming to 
Requirements of  
the 
ISO14001:2004 
Standards 
Not Available Continuous 
Development 
N/A Short course Environmental, Health and 
Safety Management Short 
Courses see pamphlet 
http://www.nwu.ac.za/export/sit
es/default/nwu/nwu/contact_a.
htm 
 
Rhodes 
University 
 Rhodes Investec 
Business School 
 
Certificate in 
Environmental 
Management 
Systems 2010 
(2210) 
 Day 1: Introduction to SHE management in 
industry; Introduction to EMS & ISO 14001 
 Day 2: EMS auditing techniques and writing 
of audit reports; OHSAS 18001 
 Day 3: Site visit 
 Day 4: SHE Management in the SME sector; 
site visit & group assignment 
 Day 5: Training and the SHEMS 
P N/A Short course  Mr Simon Taylor ,RIBS 
Tel:046 603 8617 email: 
simon.taylor100@gmail.com 
http://www.ru.ac.za/businesssc
hool/shortcourses/2010shortco
ursedates 
Rhodes 
University 
 Rhodes Investec 
Business School   
Environmental 
Risk & Impact 
Assessment  
(2010 )(4110) 
 Day 1: The nature of environmental risk and 
assessment techniques  
 Day 2: Environmental impact assessment 
(EIA)  
 Day 3: Strategic Environmental Assessment 
(SEA)  
P N/A Short course Ms L.Greyling, RIBS, 
Tel:0466038853, email: 
l.greyling@ru.ac.za 
http://www.ru.ac.za/businesssc
hool/shortcourses/2010shortco
ursedates 
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 Day 4: Environmental due diligence (EDD), 
Life Cycle Assessment (LCA) and 
Technology Assessment (TA)  
 Day 5: Climate change risk  
 Day 6: Group presentations 
Rhodes 
University 
 Rhodes Investec 
Business School  
Environmental 
Law 2010 (4410) 
 
 Introduction to Law – International 
Environmental Law  
 The Environment and the Constitution – 
framework environmental legislation  
 National Environmental Management Act 107 
of 1998  
 Environmental Conservation Act 73 of 1989  
 The National Water Act  
 Atmospheric Pollution and Legislation  
 The new EIA Regulations  
 Pollution and Waste Management Law 
including the National Environmental 
Management: Waste Management Act  
 Group case studies  
P  N/A Short course Ms L.Greyling, RIBS, 
Tel:0466038853, email: 
l.greyling@ru.ac.za 
http://www.ru.ac.za/businesssc
hool/shortcourses/2010shortco
ursedates 
 
 
Tshwane 
University of 
Technology 
Management 
Sciences 
Department of 
Tourism 
Management 
National 
Certificate: Eco-
Tourism 
 The programme is based on sustainable 
development approach to enjoy nature, 
discover the natural, historical and cultural 
characteristics of unique environments, and 
preserve the integrity of those sites, while 
stimulating the economic development of 
local communities 
P -  Full 
qualification 
Department of Tourism 
Tel:0123825561/3824665 
http://www.tut.ac.za/Students/f
acultiesdepartments/managem
entsciences/departments/touris
m/Pages/default.aspx 
 
University of 
Fort Hare 
Faculty of 
commerce 
Department of 
Economics 
Environmental & 
Resource 
Economics 
Not Available P 16 Elective  http://www.ufh.ac.za/departme
nts/economics/honours.html 
 
University of 
Cape Town 
 Graduate School 
of Business 
Business & 
Climate Change 
 Introducing the science of climate change 
and reviewing the anticipated physical 
impacts of a changing climate in Southern 
Africa, noting in particular the implications for 
business. 
 Reviewing national and international policy 
developments relating to climate change, 
assessing the business implications of the 
South African Government‟s Long Term 
Mitigation Scenario programme and 
considering the impact of recent international 
global negotiations on climate change. 
 Developing a strategic response to climate 
change, and integrating this within a 
company‟s existing corporate strategy on 
sustainable development. 
 Practical guidance on how to develop an 
effective greenhouse gas emission inventory 
Continuous 
Development 
N/A Short coarse Contact: Mario Pearce 
Tel: +27(0)21 406 1268 
Email: 
mario.pearce@gsb.uct.ac.za 
website: 
www.gsb.uct.ac.za/investment 
http://www.uct.ac.za/faculties/g
sb/ 
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– using the WRI/WBCSD GHG Protocol as 
the basis, and with reference to ISO 14064, 
the course will include consideration of: the 
principles of GHG accounting; how to design 
and develop GHG inventories; establishing 
GHG boundaries; identifying and measuring 
emissions sources, sinks and reservoirs and 
preparing a GHG inventory report. 
 A broad understanding of mandatory and 
voluntary carbon markets, noting how they 
have been created, reviewing key local and 
international institutions as well as 
understanding the practical implications for 
South African businesses. This will include 
consideration of the nature of local and 
regional offset initiatives. 
University of  
Cape Town 
Faculty of 
Commerce 
School of 
Economics 
Environmental 
Economics I 
(4052S) 
 The course deals with a variety of real world 
problems like control of pollution, 
management of mines, forests and fisheries, 
funding biodiversity and putting the 
environment into project and policy decision-
making.  
 The emphasis is on practical application of 
economic tools 
P 14 Elective 
module 
Edwin Muchapondwa 
Module A (Week 1-6) 
Office: Room 4.63.1 
Phone 650 5242 
Email: 
edwin.muchapondwa@uct.a
c.za 
http://www.commerce.uct.ac.za
/Economics/ 
 
 
University of 
Cape Town 
Faculty of 
Commerce 
School of 
Economics 
Natural 
Resources 
Economics 
(ECO5052S) 
 An introduction to the Economics of non 
renewable and renewable resources 
 An economic analysis of non-renewable 
resources 
 An economic analysis of renewable 
resources 
 The economics of fisheries 
 The economics of forestry exploitation  
 Presentation of and analysis of applied paper 
 Environment and social institutions 
 Environment and Cooperation 
 Environmental control 
 Environmental conflict 
 Environmental risk 
 Environmental Discounting 
P 24 elective Martine Visser 
Module B (Week 7-12) 
Office: Room 6.51  
Phone: 021 650 5241 
Email: 
martine.visser@uct.ac.za  
http://www.commerce.uct.ac.za
/Economics/ 
 
 
University of 
Johannesburg 
Faculty of 
Management 
School of 
Tourism and 
Hospitality 
Sustainable and 
Responsible 
Tourism 
TOD22B2 
Not Available U 12 Compulsory 
module 
Ms Hadjipostlou 
Reception 
011 559 1012 
http://www.uj.ac.za/EN/Course
sProgrammes/Courses/Pages/
TourismManagementDiploma.a
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University of 
South Africa 
(Unisa) 
School of 
Economics 
and 
Management 
Sciences 
BCOM 
department 
Environmental 
Economics 
(Economics 208) 
(ECS208H) 
Not Available U 12 Elective 
module 
Call Center:  
011 471 2194 
011 471 2375 
011 471 3169 
http://www.unisa.ac.za/default.
asp?Cmd=ViewContent&Conte
ntID=1536#ECS208H 
University of 
South Africa 
(Unisa) 
School of 
Economics 
and 
Management 
Sciences 
Need more 
details  
Safety, Health 
and 
Environmental 
Management III 
(TMA301P) 
 Manage all work in compliance with relevant 
environmental laws, legislation and 
regulations, established policies and 
procedures, and in accordance with ethical 
principles 
P 24 Compulsory 
module 
Administrative officer:  
011 471 2194 
011 471 2375 
011 471 3169 
http://www.unisa.ac.za/default.
asp?Cmd=ViewContent&Conte
ntID=13025 
University of 
Kwa-Zulu 
Natal 
Faculty of 
Management 
Studies 
School of 
Economics 
Environmental 
Economics (302 
W1) 
 The  nature and causes of modern 
environmental problems  
 The application of microeconomic analysis to 
these environmental problems specifically, 
natural resource depletion and pollution 
 Ecology and sustainable development 
 Environmental issues in South Africa 
U 16 Elective 
module 
Phindi Simelane 
Administration  
simelane@ukzn.ac.za 
031-260 1690 
 
http://economics.ukzn.ac.za/ec
onomics/UndergraduatedStudi
es.aspx 
University of 
Pretoria 
Economic 
and 
Management 
Sciences 
Department of 
Agricultural 
Economics, 
Extension and 
Rural 
Development 
Advanced 
environmental 
economics and 
policy analysis 
(LEK 826) 
 review the basic principles of micro-economic 
theory needed for understanding and analysis 
of environmental problems, introduce market 
and non-market techniques of valuation of 
natural  
 resources and environmental services 
(hedonic pricing, contingent valuation, 
transport cost, willingness-to-pay, cost-based 
techniques, etc.),  
 public goods and environmental externalities, 
property rights regimes and selection of 
appropriate environmental policy instruments 
for management of environmental 
externalities. Place in bullet format please 
P 20 Compulsory 
module 
Department of Agricultural 
Economics, Extension and 
Rural Development (handbook 
of policies and procedures for 
graduate students) 
http://web.up.ac.za/default.asp
?ipkCategoryID=4666&subid=4
666 
University of 
Pretoria 
Economic 
and 
Management 
Sciences 
Department of 
Agricultural 
Economics, 
Extension and 
Rural 
Development 
Selected topics 
in Environmental 
economics (LEK 
886) 
 provide a good motivation for the need to 
study and properly understand the linkages 
between the dynamics and functioning of 
natural and human systems. 
  The course will introduce students to the 
underlying key environmental processes and 
ecosystems function and services (population 
ecology and dynamics, biodiversity, carrying 
capacity, material balance, resilience, nitrogen 
and carbon cycles, etc.);  
P 20 Compulsory 
module 
Department of Agricultural 
Economics, Extension and 
Rural Development (handbook 
of policies and procedures for 
graduate students) 
http://web.up.ac.za/default.asp
?ipkCategoryID=4666&subid=4
666 
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 the nature of the resource management and 
optimal use questions and basic issues 
involved will be presented first within an 
African context. 
 The appropriate ecological theory and 
principles will then be introduced in the 
context of the presented issues and the link to 
economic theory and analytical tools will be 
established. 
 Techniques of optimisation over time, optimal 
allocation and management of non-renewable 
and renewable resources. 
University of 
Pretoria 
Economic 
and 
Management 
Sciences 
Department of 
Agricultural 
Economics, 
Extension and 
Rural 
Development 
Natural 
Resource and 
environmental 
economics 
(LEK 780) 
 The origins and evolution of natural and 
environmental resource economics.  
 It describes and studies the application of 
economic principles and analytical methods 
for sustainable development of renewable, 
non-renewable and environmental economics.  
 Examine sources of inefficiency and cause as 
well as indicators of environmental 
degradation. 
 The economics of pollution management: 
Concepts, policies and instruments. 
Sustainable management of natural and 
environmental resources.  
 Introduction to natural and environmental 
resource policy.  
 Economic valuation of natural and 
environmental resources.  
P 20 Elective 
module 
Department of Agricultural 
Economics, Extension and 
Rural Development (handbook 
of policies and procedures for 
graduate students) 
http://web.up.ac.za/default.asp
?ipkCategoryID=4666&subid=4
666 
 
University of 
Stellenbosch  
Faculty of 
Economic 
and 
management 
sciences 
School of Public 
Management 
and Planning 
Masters 
Environmental 
Management  
 Focuses on management skills for sustainable 
development, environmental issues, ethics, 
economics, law and management as well as 
GIS. See pamphlet 
 Environmental Issues  
 Environmental Ethics  
 Environmental Economics  
 Environmental Law  
 Environmental Management  
P - Full 
qualification 
See postgraduate programme 
in Environmental Management 
http://www.sun.ac.za/university
/Nagraads/PostgraduateProsp
ectus2011/Economics.pdf 
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University of 
Stellenbosch 
Stellenbosch 
University 
Business 
School 
 Environmental 
Finance 
 
 Overview of the influence that the finance 
sector has in 
 Ensuring that development takes place in 
accordance with sustainability criteria, with a 
focus on risk 
 Management and the provision of specialised 
products and services that support 
sustainable development and the 
environment. 
 After completing the course, students should 
be able to understand the role that the finance 
sector can play in supporting sustainable 
development and environmental 
management; compare and contrast the 
different types of products and services 
available in the environmental and 
sustainability 
 Finance area; critically discuss the role of 
sustainability indices/socially responsible 
investment in international and domestic 
markets; and understand the role of the 
finance sector in emissions trading regimes. 
P 15 elective Link to Environmental Finance 
http://www.usb.ac.za/usb/index
.asp 
 
University of 
the Free State 
Faculty of 
Economic 
and 
Management 
sciences 
Department of 
Economics 
Advanced 
Natural 
Resource and 
Environmental 
Economics 
(LEK610) 
 Resource and environmental economic impact 
and apply to natural resource and 
environmental issues 
  Economic analysis of natural resource and 
environmental management issues,  
 Resource scarcity and pollution 
P 16 Elective  Erica (ES) du Preez 
+27-(0)51 4012173/ 
Email:dupreez@ufs.ac.za 
http://www.uovs.ac.za/content.
php?pageid=5906&FCode=06 
 
University of 
Witwatersrand  
Faculty of 
Commerce, 
law and 
management 
School of 
Economic and 
Business 
Sciences 
Introduction to 
Environmental 
Economics 
(ECON1007) 
Syllabus not available U 12 Elective  Mr Philemon  
Lecturer 
011 717 8003 
http://uamp.wits.ac.za/sebs/cou
rse.php?id=96 
 
University of 
Witwatersrand 
Faculty of 
Commerce, 
law and 
management 
School of Law Environmental 
Law[i] 
(LAWS4032 
 basic introduction to the field of environmental 
law and regulation  
 covers such topics as: What is environmental 
law?  
 What is the role of international law in the 
development of domestic environmental law?  
 What is the relationship between scientific 
knowledge, environmental management and 
environmental law? 
  What are the main mechanisms for 
enforcement of environmental laws?   
 case study of climate change law 
U 8 Elective  Ms Donna Koch 
Oliver Schreiner Building 
(Office10) 
Tel: +27 11 717 8422 
E-mail: 
Donna.koch@wits.ac.za 
http://web.wits.ac.za/Academic/
CLM/Law/DegreesAndCourses
/EnvironmentalLaw.htm 
 
University of 
Witwatersrand 
Faculty of 
Commerce, 
School of Law Master of Laws 
(LLM) in the field 
 Conservation and Biodiversity Law[iv] – 
LAWS7046 (core code) or LAWS7041 
P - Full 
qualification 
Mrs Ursula Dangor  
Room LB13 
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law and 
management 
of environmental 
law. 
(non-core code). 
 Energy Law[v] – LAWS7014 (core code) 
or LAWS5049 (non-core code). 
 Integrated Pollution Control and Waste 
Law[vi] – LAWS7044 (core code) or 
LAWS7043 (non-core code).  
 International Environmental Law[vii] 
LAWS7021 (core code) or LAWS5056 
(non-core code).  
 Land and Water Law[viii] LAWS7045 
(core code) or LAWS7042 (non-core 
code). 
 Advanced Administrative Law[ix]  
 
Tel: 011 717 8480 
E-mail: Ursula.Dillner-
Dangor@wits.ac.za 
http://web.wits.ac.za/Academic/
CLM/Law/DegreesAndCourses
/EnvironmentalLaw.htm 
 
University of 
Witwatersrand 
Faculty of 
Commerce, 
law and 
management 
School of 
Economics and 
Business 
Science 
Advanced 
Environmental 
Economics 
(ECON7034) 
 the application of economic theory to 
environmental issues.   
  the Environmental Impact Assessment (EIA) 
process; 
  the role of cost-benefit analysis in the EIA 
process; 
  within the cost-benefit analysis process,  
 the role of ethics, discounting, risk and 
uncertainty, and distributive effects; 
  the role of valuation techniques in cost-benefit 
analysis,  
 an overview of the objective and subjective 
valuation techniques available. 
P 15 Compulsory  Dr J. Garzarelli 
Course Co-ordinator 
WITS telephone number: +27 
11 71 78107 
 
http://web.wits.ac.za/Academic/
CLM/Law/DegreesAndCourses
/EnvironmentalLaw.htm 
 
Walter Sisulu 
University 
Faculty of 
Business, 
Management 
sciences, and 
Law 
School of 
Economics and 
Business 
Science 
Environmental 
Economics 
(ECO 2213) 
Not Available U 8 Compulsory  Faculty of Business, 
Management sciences, and 
Law (prospectus 2010 
http://uamp.wits.ac.za/sebs/cou
rse.php?id=96 
 
Walter Sisulu 
University 
Faculty of 
Business, 
Management 
sciences, and 
Law 
School of 
Economics and 
Business 
Science 
Environmental 
Law (ENL-1-
4222 
 Locus standi and class actions for 
Environmental wrongs 
 Pollution control law 
 Waste management law 
 Natural resources law e.g. water, minerals 
 Marine resource law 
 An introduction to integrated environmental 
management and Environmental Impact 
Assessment 
U 8 Elective  Faculty of Business, 
Management sciences, and 
Law (prospectus 2010) 
http://uamp.wits.ac.za/sebs/cou
rse.php?id=96 
 
MANCOSA -  
Management 
College of 
Southern 
African 
N/A N/A Certificate: 
Carbon 
Management 
 Develop Carbon Framework for the 
organization 
 Calculate the organisation‟s carbon foot print 
 Identify suitable mitigation strategies for 
achieving carbon reductions 
Continuous 
Development 
NA Short Course Nomsa Buthelezi 
Marketing Consultant 
Tel: 031 300 7200 
http://www.mancosa.co.za/pag
e.aspx?id=46 
233 
 
 Communicate the organisations carbon 
management programme.   
 
MANCOSA - 
Management 
College of 
Southern 
African 
N/A N/A Certificate: 
Climate Change 
Management 
 Understand the various components of the 
Kyoto protocol and how it relates to Carbon 
Credits, Offsets,Green Jobs,Government 
Departments, NGOs,private and public 
businesses. 
 Navigate the Kyoto protocol‟s mechanisms 
 Conceptualise the workings of carbon credits 
and offsets 
 Review policy and regulatory frameworks of 
particular countries under a climate change 
regime 
 Examine the implications of functioning in a low 
carbon economy.   
Continuous 
Development 
 Short Course Nomsa Buthelezi 
Marketing Consultant 
Tel: 031 300 72 
http://www.mancosa.co.za/pag
e.aspx?id=46 
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ANNEXURE D: 
 
 
 
SYLLABI OF „GREEN‟ MODULES AT NMMU 
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QUALIFICATIONS AND MODULES THAT INCLUDED ENVIRONMENTAL 
MANAGEMENT TOPICS IN 2009 (AS IDENTIFIED BY STAFF AND STUDENTS WHO 
PARTICIPATED IN A 2009 ONLINE SURVEY) 
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Environmental planning I (GEN1110) 
 Housing  
 Town planning  
 Building sciences 
 Ecology  
 
Environmental pollution – Waste and water II (GWW2110) 
 Water quality management  
 Sources of water pollution  
 Principles of water quality  
 Sewerage (or waste water) purification  
 Water purification  
 Sanitation  
 Waste technology  
 Types / Definition  
 Sources 
 Collection and storage 
 Transport  
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 Disposal  
 “Tidy town system” 
 
Environmental pollution – Air and noise III (GAN3110) 
 Air pollution  
 Combustion principles  
 Sources and occurrences / incidence 
 Engineering control 
 Legislation  
 Measurement  
 Meteorology of air pollution  
 Environmental noise  
 Legal requirements  
 Sources 
 Measurement  
 Control   
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Society and environment (GEN212) 
 Industrial and agrarian society  
 Impact on the environment  
 Urban environmental problems  
 Resource depletion  
 Environmental degradation  
 Sustainable settlements  
 
Environmental resource management (GEN313) 
 Environmental conservation 
 Resource management  
 Environmental resource management  
 Management techniques and tools  
 Future of environmental management 
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Human environmental interaction (GEN401) 
 Cultural diversity in relation to environmental utilisation 
 Human induced environmental problems – desertification, deforestation, weather 
modification and global warming 
 Energy and resource exploitation 
 Population explosion 
 Poverty and famine 
 Waste,  
 Acid rain and ozone 
 
Environmental impact studies (GEN402) 
 Industrial environmental management  
 Introduction to environmental management systems 
 Environmental aspects and impacts 
 Carbon foot-printing.  
 Environmental management systems – related legislation 
 Implementing environmental management systems 
 
EXAMPLES OF OTHER MODULES DEALING WITH ENVIRONMENTAL MANAGEMENT 
TOPICS IDENTIFIED VIA DESK RESEARCH 
 
A review of the 2009 prospectuses of the various faculties was conducted to identify other 
modules containing the word „environmental‟ in the title. The syllabi of these modules are 
presented next.  
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FACULTY OF SCIENCE  
 
Environmental management (BOT440) 
 Environmental law 
 Environmental impact assessment – Pre-application  
 Environmental impact assessment – Scoping 
 Environmental impact assessment – Investigation   
 Strategic environmental assessment  
 Environmental risk assessment  
 Environmental monitoring  
 Environmental auditing  
 
Environmental management III (FEM3110) (George campus) 
 Integrated environmental management  
 Environmental impact assessments  
 Forest certification  
 Forest site classification and evaluation.  
 Soil conservation  
 Forest hydrology  
 Biodiversity conservation.  
 
Environmental studies (GEN312) 
 The atmosphere 
 Water 
 Land and soil 
 Fauna and flora 
 Population debates 
 Waste 
 Sustainable development  
 Combating crises  
 
Environmental management (MEA5120)  
 Environmental law and governance 
 Environmental management tools 
 Environmental management systems 
 Water management  
 Environmental auditing.  
 
FACULTY OF ENGINEERING, THE BUILT ENVIRONMENT AND INFORMATION 
TECHNOLOGY  
 
Environmental management for engineers (Theory) (CEEM4A1/2)  
 Environmental impact assessments  
 Integrated environmental management  
 Environmental audits 
 Case studies  
 
Environmental engineering 4 (EEN4112) 
 Environmental issues  
o Environmental problems 
o Environmental ethics  
o Environmental codes 
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o Environmental legislation  
o Engineers and the environment 
 Integrated environmental management  
o Theory  
o Environmental impact assessments  
o Social issues – SIA & PP 
o Strategic environmental assessment  
o Environmental audits  
 Environmental practice 
o Sustainable development  
o Environmental economics  
 
Environmental management (KEM510) 
 Environmental legislation 
 Environmental implications of the Constitution  
 Impact of construction on the environment 
 Environment and health and safety 
 Environmental impact assessments (EIAs) 
 Project environmental plans 
 Environmental management systems (EMSs) 
 Role of environment in total quality management and project performance  
 Influence of procurement and procurement systems  
 Role of clients, designers and project managers  
 Construction related interventions 
 
Building science (Environmental services 1A) (KES111) 
Introduction to environmental control in buildings and its influence on design for climate, 
sunlight and shade control and effects of wind around buildings. The syllabus includes: 
 Introduction to environmental control in buildings  
o The building environment 
o Requirements of a building  
o Environmental problems in buildings 
o Methods of environmental control 
o The environmental design process 
 
 Design for climate  
o Vernacular buildings 
o Classification of climate  
o Macro, micro and site climate 
o Design for climate  
 Sunlight and shade design of buildings 
o Sunlight control: planning, solar angles, charts 
o Graphical design methods: sunlight penetration, shading of windows, shadows 
o Solar shadowscope 
 
FACULTY OF BUSINESS AND ECONOMIC SCIENCES  
 
Environmental economics (ECO400)  
 Scope of environmental economics and interpretation of sustainable development  
 Sustainable use of renewable and non-renewable resources 
 Cost benefit analysis  
 Valuation techniques 
 Appropriate government intervention.  
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Health, safety and environmental management (EHS201) Part B: Environment  
 Environmental management  
 Why consider the implementation of an environmental management system? 
 Legal requirements  
 Public pressure  
 Financial implications  
 Sustainable development  
 The ISO 14001 international standard 
 The requirements of the standard, general environmental policy.  
 Planning implementation and operation 
 Checking and corrective action  
 Management review 
 Integration with other system (e.g. quality systems, health and safety systems) 
 Achieving sustainability  
 
FACULTY OF LAW 
 
Environmental law (JJN441)  
 The constitution and the National Environmental Management Act 107 of 1998  
 International environmental law 
 Water law and the environment  
 Conservation and biodiversity  
 Pollution control and waste management 
 Land use and planning  
 Implementation and administration of environmental law 
 
FACULTY OF ARTS 
 
Social and environmental issues (SSS201) 
Theoretical and empirical perspectives on selected social and environmental issues, such 
as: family disorganisation, teenage pregnancy, child sexual abuse and molestation, rate, 
youth, ecology, eco-tourism, leisure, unemployment, urban and rural dynamics, crime and 
social deviance, and violence.  
 
FACULTY OF EDUCATION  
 
Health and environment (PFSH203) 
 Health education  
 Pupil and self-care 
 Health problems and the spread of infectious diseases. 
 Caring for others including your siblings 
 Environmental studies  
 Environmental education with reference to nature, culture and socio-economic aspects 
 Ecology  
o Abiotic aspect 
o Biotic aspects: food relationships, symbiosis 
 
Source: 2009 Prospectuses of the various faculties (available on the NMMU website)  
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ANNEXURE E: 
 
 
VERBATIM RESPONSES FROM SEMI-STRUCTURED 
PERSONAL INTERVIEWS
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SECTION B: ENVIRONMENTAL MANAGEMENT, EDUCATION AND LITERACY  
 
Q: How would you define environmental literacy?  
 
1) Awareness of green issues. Not just technically, but at all levels of management. If they are aware 
it will be great. So, environmental literacy has to do with their level of awareness and training on 
environmental issues.  
 
2) In simple terms I would say it‟s that people realising that environmental management is not 
somebody else‟s issue it is applicable to what they do because as an environmentalist in the 
industry they will make sure that people are aware that environmental management is not just 
about conservation they do impact. You use a simple thing such as the water shortages and make 
sure that people are aware. So in terms of literacy for the normal person, is understanding that 
environmental management is what they do every day. 
 
3) It‟s not just based on what you know, your skills, your level of education, but also basically 
practically being in the environment itself and understanding all the concepts linked to it. 
 
4) I would say it is basically your familiarisation with about what EMS is about. Its not just something 
that you manage from a desktop it is something have to get involved in with projects, with ideas, 
seeing where you can improve your processes, your facilities. It is actually sticking your nose out 
to find out what exactly is the latest legislation is. So I think it is basically being familiar with your 
environment outside of the company to see what‟s happening with your waste, how does your 
water management contend with other companies‟ police your water management, compare your 
company with other companies, learn from other companies, implement best practices from other 
companies, stay up-to-date with technology, solar panels, water saving applications, energy 
savings, waste minimization and the list goes on. And then, basically keeping your system 
running. It‟s more than a system that you are managing. You must keep your information relevant 
and up-to-date. So, showing continuous improvement on environmental aspects. 
 
5) I think it is something that every human being, you are born into an environment, your biophysical 
environment, but as we grow up we tend to think it is a sort of theoretical thing, but the 
environment is part and parcel of our lives, whatever we do, wherever we go, whether you 
spending money you actually have an impact on the environment. So literacy in terms of 
environment is having the know how the knowledge of what the environment is about, 
understanding the impact you have on the environment and what you get in return and having 
skills and knowledge on how to mitigate such impacts. I think that in short covers what 
environmental literacy is all about. 
 
6) I think it‟s one of the things that you need is a very broad base and a very broad background and 
that is why I found my earth science training so useful in becoming an environmental manager. 
You need to understand the medium you working with first and foremost. From a scientific 
perspective I think you need to be (A) a trained scientist but that‟s because I‟m one so I‟m being 
bias. Apart from that I think you really need exposure. This is one of our biggest challenges right 
now, is exposing senior mine management, the mine manager per say to environmental 
management and give him a bigger, more holistic picture of what‟s going on. It‟s not just a dry 
piece of paper, a permit sitting on his next and his got to execute on it. We try and give him more 
tools to look at it holistically and also to make it more interesting. Environmental management is 
such a huge field. You integrate a lot of different fields, as specialists in there. So we try and make 
it palatable for the guy, we try and simplify in certain areas and try and explain and make it part 
and parcel of what we have here and together with our legal section. We regularly give them 
refresher training, we give them refresher courses in order for them to refocus on environmental 
management and understand the concepts.   
 
I haven‟t given you the full answer. 
First and foremost there is a sound scientific portion that‟s linked to it. Very often people get 
emotional about things, even carbon emissions. From a scientific perspective I can very 
convincingly argue that we don‟t have a problem in fact. Carbon emissions is a natural cycle. 
So, first and foremost understand the science, secondly, and linked to that is getting the bigger 
picture and understanding the links with “other things”. What we perceive to be “other things”. As 
an environmental scientist I don‟t see the “other things”. I see homosapien (humans) as just one 
part of the biodiversity out there, but a very important part never the less. And its understanding 
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the whole concept and seeing the trade off between the socio-economic part and the 
environmental... strictly the old green environmental part... and then the economic bit and its 
seeing the people, planet, profit triangle. Understand that, and try to operate in the confines of 
those 3 parameters. Further, in terms of literacy, I think you should have a passion. You really 
have to think “why”?. You are never going to be any good at environmental management...well, 
maybe...from purely a money aspect.  Look, there is a big money element to it. I have learnt over 
the years to sell environmental management as a “money thing”. You want to mine there, you 
want to mine without your permit, the department is will shut you down, you going to lose 2 million 
a day. Its so much easier just translating it into an understandable language. So I have been 
doing that. But I think if you really want to be a good environmental manager, you‟ve got to look 
broader than that. Its a moral, ethical thing as well which you need to consider in the bigger 
picture. Looking at all those elements... pulling them all together and having some sort of sound 
background, not necessarily a specialist, but a sound background in all of those fields, in my 
opinion, to be environmentally literate.  
After interviewer has given the definition of environmental literacy used in this study the 
respondent replies with the following: 
 
I like the link that you have between the individuals and companies because what I have found 
throughout the years is; try and get the guy to be environmentally responsive at home, like don‟t 
leave all the lights on type of thing, though now a days the finances will prevent you from leaving 
the lights on... but way back then the electricity was cheaper. Instil that value and he will bring it 
back to the company, he will bring it back to work.  
 
7) It is basically to understand what environmental management entails and what role players are 
involved in environmental management because a lot of people think its trees and grass and 
flowers and all the nice things and they forget that people also make up the environment. So, it 
just to understand how everything fits into the environmental picture. You don‟t have to know all 
the issues but just to know what forms part of the environment and what impacts they have on 
each other.  
 
8) It‟s a difficult one. I don‟t know what to put here because it‟s a new concept for me. I think it is the 
ability to understand that you cannot continue growing an economy on the premise that you need 
to increase the amount of consumption because that is what is driving the economy now as we 
know it - we need to get people to consume more. So that‟s the premise or core of the economy, 
but it is based on a finite resource. So, there is a mismatch. So, somewhere, I don‟t know if its 10 
years, 20 year or 500 years, but somewhere along the line it is not sustainable. So a lot of the 
focus is around business development (over the last 50 years), how do you get more... how do 
you generate more consumption of your product or service. 
 
Q: In your opinion, how important is the role of Higher Education Institutions in addressing the 
challenges posed by climate change? Please motivate your answer. 
 
1) Very important. But it should start at school level (Pre-school). To sustain the level of awareness 
is a life-long process (it is about instilling values). Important for HEI‟s because you teach hardcore 
business, but you have to instil values. 
 
2) It is very important – I really appreciate that Environmental Management was a module in the 
business course (MBA). I believe pretty soon environmental management will be the biggest 
business issue because you can have a plant but if you don‟t have water you stuffed.  
 
 
3) Very important, it‟s just that there are lot of environmental jargon that the people don‟t understand 
when it comes to climate change, a lot of people still think it is a myth and you not having the 
qualification to tell them it‟s not a myth will not convince them otherwise, they will ask you what it 
your qualifications and how do you know? 
 
4) For me it is very important because people tend to think that it is only small contributing factors 
that contribute to climate change. They do not see the bigger picture or they don‟t have the in 
depth knowledge about what‟s actually contributing to carbon emissions. People tend to think that 
cars driving on the road and a bit of waste here and there. But I think that people do not actually 
know. For instance, if you drive past a landfill site there is methane gas that is affecting the ozone 
layer but people do not know this. However, each and every person contributes to this. On the 
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other hand people also do not know that carbon comes from the oceans and the rainforests etc. 
So I think it is important to give them an in depth training on what actually contributes to a carbon 
footprint. For e.g. suppliers importing parts, aeroplanes flying back and forth, logistics companies 
etc. So the scope is quite broad and I think people need to be aware of that. 
 
5) It is a very important issue, the only challenge are the institutions well positioned to go with the 
times and fit into the requirements in the industry or what‟s happening in the industry. Because 
what I have seen myself, I did a lot of work with guys from Tshwane University of Technology. 
Students will come, when I was still with the government, they will come with assignments and 
you could see there a disjoint between what they want to achieve in their assignment and what 
they have...in their minds they are thinking...they give them an assignment...go do an EIA 
assessment for a new gold mine project in Potch, and these guys in their minds are thinking it‟s a 
2 page thing. So there is that disjuncture between what‟s there in practice and in theory. I think 
there needs to be...and when I dug deeper I picked up that some of the lecturers... like you do 
your honours and masters and you get distinctions and you just go in there, but what we 
experience in practice is totally different from what you learn in school. So I think they need to 
bridge the gap between theory and practice. 
 
 
6) Critical, absolutely critical. Very often i encounter for arguments sake, even in my manager, the 
guy says but i wouldn‟t have done it this way if i had known better, no body taught me this. I mean 
there wasn‟t a course in mining engineering when they were trained, nobody told me about the 
environment so there is a gap. So it is of critical importance, i thik obviously there is a large 
portion of externalities linked to environmental management that is deliberate but there is a huge 
portion that links to ignorance. 
 
7) Very important, these guys supply all the necessary information and the scientific information on 
what it causing it and how we can, not prevent it, but lessen the impact. So they are sending 
people into the working environment that needs to be aware of these things before they start 
working. Even if they working in an office environment they also need to understand what the 
impact can be. 
 
8) Yes. I think it is very important. As I said it is a business skill. As of a couple of years ago, normal 
operational guys did not have, for instance, something like a financial focus. They were more 
focused on getting the job done operationally, where this has become more and more imperative. 
So scheduling and cost control are now a daily part of any line manager‟s business. I think this 
should be the same with environmental issues because there are good, solid business 
imperatives to have that understanding. If people do not understand it, they are not going to do it. 
So yes, I think there is a definite gap for it and it‟s also going to become more and more of a 
business risk and a cost driver in the future. If you look at carbon taxes and all these other things, 
it‟s going to become a big cost driver for your business. 
 
Q: Do you think that Higher Education Institutions in general have responded adequately in meeting 
the demands from private practice for environmentally literate students? Please motivate your 
answer.  
 
1) No. They do not know much. 
2) No. 
 
3) Yes – cannot really answer that one 
 
4) No. It‟s normally the engineers that are very practical. People do not see the bigger picture. They 
tend to focus on technology and ignore the environment. In our graduate training programme we 
have a lot of graduates who did a presentation on environmental to the board. These graduates 
only focused technological improvements and ignore the environment. So no, I don‟t think that 
graduates have adequate environmental knowledge. 
 
5) I think on the basics of environmental management they are, but as far as...they must try to make 
a link with other disciplines; make them understand the bigger picture. If for instance we talking 
about the company‟s performance, the financial aspects, they need to understand how 
environmental aspects link in there and how it impacts on the company. That is something that 
they learn over time when they come and join us. 
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6) Im going to be very harsh in saying no. 
What we tended to find in my experience in the country is there is a very superficial level of 
environmental management training, there is no in depth knowledge in any one of the critical 
fields of environmental management and again i come back to what i said earlier, maybe im 
biased because im a svcientist first and foremost, and i pick up environmental management and 
put it on top of that, which is great, and then i pick up financial management and put it on top of 
that, which is great, but i need to anchor it firmly into a discipline whereas we have been getting 
environmental management trainees or people coming out of these institutions that have a very 
superficial knowledge of a little bit of geography here and a little bit of  botony there, and its truly 
not very helpful and useful. Because i cannot use the person as a specialist or he or she cannot 
go out and do a biodiversity assessment, there is no skill, or there is limited skill. I mean to be an 
environmental manager you need a little bit of experience to underdstand the BU‟s. The people 
that come out of the system currently really are not suitable, you need to retrain a lot of them.  
 
7) No. If they don‟t come from an environmental background they usually are clueless in terms of 
environmental literacy as you have defined it. Apart from your engineers that are forced to have 
environmental subjects, if you look at it 10 years ago the engineers were not forced to have 
environmental subjects, so I can see it here as well. Just considering the age gap - your newer 
engineers versus your older engineers - the way they approach things are totally different. Your 
newer guys include energy efficiency, water saving, all that noise, and all these things in their 
designs, where the older guys go ahead and put in whatever they feel would work without 
considering all the other environmental things that goes together with that. I see the universities 
have started with it, but I see there is still some work to be done. 
 
8) I am not sure. I don‟t have exposure to too many graduates. What I do know is that a lot of 
universities are developing good environmental management programmes. I know that Wits and 
the Mining Engineering Masters that I did had a specific Health, Safety and Environment focus. So 
yes, there is movement, but I don‟t know how this is retrenched and handled in business schools. 
I don‟t know 
 
Q: Do you think that Business/Economics/Commerce Faculties and Business Schools in particular 
have responded adequately in meeting the demands from private practice for environmentally 
literate students? Please motivate your answer.  
 
1) NO!! I do not think they have. However, there are some institutions that has. For example Rhodes 
has an MBA that is extensive. But in general they have not responded adequately. 
2) It is a start with the module. 
 
3) Yes – to some extent yes, the chamber of commerce is highly involved with environmental issues, 
we have frequent meetings but it would be a matter of expertise or experience that counts. 
 
4) We have business people in the company looking at sustainability issues. But I do not think that it 
is adequately addressed because we need to justify an environmental project and environmental 
advantage that you need to implement to them. Energy is quite high on the agenda and it gets a 
lot of support because of the return on investment is very big. It pays itself off say in 6 to 8 
months. But if you want to implement a water saving plan or a waste management plan which do 
not have the same kind of return on investment. Because water and waste disposal is so cheap 
there is not really a return on investment and the business people do show as much interest. 
Business people look at return on investment and what you can get in monetary terms. 
 
5) (Same as the above.) Link with other disciplines; make them see the bigger picture. For e.g. 
Company performance on the financial aspects, they need to understand how environmental 
aspects link in and how it impacts on the company. Because the environment doesn‟t operate in 
isolation from business it is part of the business. I don‟t see that featuring in the curriculum; I don‟t 
see any business part of it. It‟s all about biophysical, and a bit of chemistry there and ecology. 
They basically touch on it as an ethical issue. It comes with the discipline, whereby environment 
should be more independent even when you are in a company, we are like the police of the same 
company, advising them... they  hey guys you are not doing it right. Probably that perspective 
leads them to say leave business to business people, we just going to stick to environment and 
advise them that they are not compliant. But we need to make them understand how their actions 
impact on the business.  
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6) No i wouldn‟t say that no. Again there is a recognition, but then it is seen as a little add on, its like 
putting a little peice of elasto plast onto  a bigger problem. Its the depth and complexity of 
environmental management, i think its often not understood, because i mean really it cuts through 
a whole lot of other things, very often i do think, and i am speculating now, that businesses are 
open with out looking t the full cost of mining. And people only realise that once they have already 
opened that business, and suddenly this thing is becoming very very marginal, because we 
haven‟t taken all these costs into account. And now we have completed for arguments sake only 
half of the mine, and youve still got to close this thing, you still got to rehabilitate the thing, those 
costs are still a little mountain to climb at the end of the day, now what now? Thats why i think 
there is a lot of, mainly in the mining field, a lot of projects, that actually get triggered without 
looking at the full spectrum of costs. And i think that resides at a very very high level, unfortunately 
environmental management costs usually it catches p with you towards the end when your mine is 
just about worked out, when there is not a lot of money, when there is not a lot of flexibility to the 
things you can do, then it nails you right at the end, but thats why people are so compfortable 
about it, if im a mine manager its a short term thing, especially in the structure, i don‟t think the 
management structure is adequate in terms of, if i appoint you as mine manager for three years 
are you going to be able to perform on space bonus? If you look at the situation and say that you 
are going to have rehabilitation and environmental management problems here and there in six 
years time, thats the next guys problem. Its a bit cynical, but i do think its happening out there. 
 
It certainly needs attention, i really think there is a huge gap 
 
7) No. Not at all, especially not from a business side 
 
8) I don‟t know. 
 
SECTION C: ECOLOGICAL AND BUSINESS KNOWLEDGE 
 
No. A business graduate in your industry should have a basic understanding of: 
1 the biosphere (air, water and land) as the life support system on which all living organisms depend 
for habitat and survival.  
Motivation: 
 
1)  I Agree 
 
2)  I Strongly Agree. Even establishing the footprint… There is a competition now between natural and 
human inhabitation versus the space that could be allocated for the conservation part of the 
environment. We find that people (after having read many EIA‟s) are more interested in the business 
side without trying to assess the biophysical side of it. 
 
3)  I Agree. You need to understand the impacts humans have on the biosphere 
 
4)  I Agree 
 
5)  I Agree 
 
6) I Strongly Agree. That‟s the basis of everything, if you don‟t understand the bigger ecological picture – 
you are lost.  
 
7)  I Agree 
 
8)  Neutral. There is too much detail and graduates do not need all the details to be able to function 
effectively 
2 the interactions between the natural and man-made environment. 
Motivation: 
 
1)  I Strongly Agree. If that is lacking then they wouldn‟t understand that business cannot survive without 
the environment. Then they will carry on with making money and they must understand that some of 
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the resources are not renewable. Dependant on the environment. 
 
2)  I Strongly Agree. This has to do with the principle of Sustainable development. You can have a nice 
plant that is killing everything around it and in 10 years time you can‟t do anything on the plant. 
 
3)  I Strongly Agree. For example in the motor industry, your man made environment, although we are 
dependent on filters to prevent air pollution we still need to know we have the effective preventative 
measures to ensure it doesn‟t have a negative impact on the natural environment 
 
4)  I Strongly Agree . Because if you looking at mining companies, big industries being developed in the 
wetland area or protected areas, the acid drain mining, acid drain water issue...all those types of things 
we need to be aware on how our activities or  new developments have an impact on the natural 
environment. Just like shell who wants to exploit the gas fields in the Karoo. I think people should be 
aware of how that can impact on the environment and have examples.  For e.g. the acid drain mining 
was managed wrong what the consequences of that would be, the cost of remediating that. So I think 
people should be made aware of how man impacts natural environments. 
 
5)  I Agree. They are the pillars 
 
6)  I Strongly Agree. That is the basis of impact assessment and impact mitigation, if you don‟t understand 
that you are not going to mitigate adequately. Or you will over mitigate which is financially not a good 
thing.  
 
7)  I Strongly Agree. They need to understand the impacts both have on each other in terms of costing as 
well. 
 
8)  I Strongly Agree. That‟s the key, that‟s the interface, that‟s where things are happening. I mean, they 
don‟t need to understand the detail. There‟s too much to understand that‟s why I say the first question 
is a 3. You must have an overview of it, but the detail is for specialists to advise you, but you must 
understand that there are impacts either way and that‟s where the conflict takes place. 
3 natural laws and the principles according to which nature operates. 
Motivation: 
 
1)  I Disagree 
 
2)  I Agree. It‟s about understanding. 
 
3)  I Strongly Agree. By knowing the laws and the principles they will know how to act and react to 
situations 
 
4)  I Agree 
 
5)  I Agree 
 
6)  I Agree 
 
7)  I Agree 
 
8)  I Disagree. Same reason as for question one. There is too much detail and graduates do not need all 
the details to be able to function effectively 
4 ecological concepts and principles. 
Motivation: 
 
1)  Neutral. You must understand what the eco-system is 
 
2)  I Agree 
 
3)  I Agree 
 
4)  I Agree 
 
5)  I Agree 
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6)  I Strongly Agree 
 
7)  Neutral 
 
8)  I Agree 
5 human interactions with the natural environment. 
Motivation: 
 
1)  I Agree 
 
2)  I Strongly Agree. The reason why we are environmentalist in the private sector is to make sure the 
industry is mindful of their impact on the people outside. That is what environmental management is all 
about. We don‟t just focus on the plant we realize that we have localized impact on the natural 
environment. It‟s not just about taking natural resources. If you notice the private industries get the best 
natural resources and they take out the most. 
 
3)  I Agree 
 
4)  I Strongly Agree . I strongly agree because I think people should know how human activity impacts on 
the natural environment. For eg. If we pollute the river the fish will pick up toxins and this can affect the 
whole eco-system. So, people must know where things come from and where they end up. From the 
beginning to the end 
 
5)  I Agree 
 
6)  I Agree 
 
7)  I Strongly Agree. Once again the impact they have on each other and the costs involved in what 
humans do to the environment and what environment does to the humans such as medical costs and 
stuff like that 
 
8)  I Strongly Agree. That‟s the key that‟s the interface that‟s where things are happening, I mean they 
don‟t need to understand the detail, there‟s too much to understand that‟s why I say the first question is 
a 3. You must have an overview of it but the detail is for specialists to advise you, but you must 
understand that there are impacts either way and that‟s where the conflict takes place. 
6 the interrelationships between all organisms within an ecosystem. 
Motivation: 
 
1)  I Disagree 
 
2)  Neutral 
 
3)  I Agree 
 
4)  I Agree 
 
5)  Neutral. I don‟t know about all organisms, the „all‟ part I‟m not sure of 
 
6)  Neutral 
 
7)  Neutral 
 
8)  I Disagree. This is too specialized 
7 natural cycles and energy flows in an ecosystem.  
Motivation: 
 
1)  I Disagree 
 
2)  Neutral 
 
3)  Neutral 
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4)  I Agree 
 
5)  I Agree 
 
6)  Neutral 
 
7)  Neutral 
 
8)  Neutral 
8 environmental changes that have been brought about by industrialisation and urbanisation.  
Motivation: 
 
1)  I Agree. 
 
2)  I Strongly Agree. There again it‟s about the effects of, for example climate change. The challenges we 
are facing are that we are running out of basic resources, such as water. We are all in trouble, 
businesses and the communities. 
 
3)  I Strongly Agree. The changes that are being made has such a huge impact on the industry itself you 
need to be made aware of it in advance 
 
4)  I Strongly Agree . It has also to do with your carbon emissions. By changing eco systems, you change 
the entire living cycles in different areas, such as wetlands etc 
 
5)  I Strongly Agree. We have learnt a lot from history and we need to find solutions for now and the future 
so that‟s very important. They have to understand how the landscapes have changed over time. There 
is a general perception that damage has always been done and the human race is still alive, and it‟s for 
the future generations to see how they come with solutions maybe they will be Einstein‟s that will come 
up with quick solutions etc. 
 
6)  I Strongly Agree; that is what you are trying to manage. You need to understand the change in order to 
manage it.  
 
7)  I Strongly Agree. They need to understand the impact the industries have on the environment in terms 
of the monitoring of such impacts and also adding value to those impacts and reduction strategies 
 
8)  I Strongly Agree. You need to understand the impacts that our economy have on the support base and 
availability of natural resources 
9 population growth rates and how it has influenced human settlement.  
Motivation: 
 
1)  I Disagree 
 
2)  I Strongly Agree. This will be more about space constraints for development 
 
3)  Neutral 
 
4)  I Agree 
 
5)  I Agree. This is similar to the previous statement (number 8) 
 
6) Neutral 
 
7)  I Agree 
 
8)  I Strongly Agree. Human population density is a big driver for environmental impacts 
10 the causes and prevention of pollution (air, water and land) 
Motivation: 
 
1)  I Strongly Agree. They must be part of the implementation of process to prevent pollution. They must 
input in the decisions that are made. 
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2)  I Strongly Agree. This will help to identify aspects that have to be mitigated 
 
3)  I Strongly Agree. Pollution is a big issue, for example land pollution which occurs when mechanics at 
home work on vehicles - all that oil that pours down on to the soil soaks through to ground water and 
can affect drinking water and change the entire ecosystem 
 
4)  I Agree 
 
5)  I Strongly Agree. We don‟t have ready-made answers to some of the problems. But we are striving 
towards it. We need to know on a daily basis the various mining processes and the impacts thereof and 
how to mitigate it. So that‟s when we interviewing we need to understand whether they have that 
knowledge as well 
 
6)  I Strongly Agree. That is the core thing you need to know where, how much, and when in order to 
mitigate it properly.  
 
7)  I Strongly Agree. Once again, monitoring, measuring, defining what the impacts are, and on the 
business side what the costs of these things are. Pollution prevention is expensive! 
 
8)  Neutral 
11 how waste is created and how to dispose of waste properly. 
Motivation: 
 
1)  I Agree 
 
2)  I Strongly Agree. One of the key functions that we do is waste management particularly. That, with the 
other factor that you mentioned before of the rate of development and competing for space are the 
essence of what we do. There are only a few life sources that we can accommodate on this planet. The 
more we divert waste the better for everything 
 
3)  I Agree. 
 
4)  I Strongly Agree. Most people have the culture of no I don‟t want it in my back yard, let me throw it out. 
They don‟t actually know where that waste is going. Does it biodegrade? Is it hazardous waste that you 
cannot just put into any landfill site, emissions from landfill sites. 
 
5)  I Agree 
 
6)  I Agree 
 
7)  I Agree 
 
8)  Neutral 
12 how activities designed to satisfy basic human needs and wants have an impact on the natural 
environment. 
Motivation: 
 
1)  I Strongly Disagree. They should know that, my child is learning Maslow that is in grade 5. 
 
2)  I Agree 
 
3)  Neutral 
 
4)  I Agree 
 
5)  Neutral 
 
6)  Neutral 
 
7)  I Agree 
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8)  I Agree 
13 population-resource imbalances and actions that can be taken to correct such population-resource 
imbalances.  
Motivation: 
 
1)  I Agree 
 
2)  I Strongly Agree. I think this question is closely linked to what asked earlier where I answered about 
the space requirement. We only have one earth and it‟s not increasing its size at all 
 
3)  I Disagree 
 
4)  I Agree 
 
5)  I Agree. The more they know about populations, the demographics etc. the better. 
 
6) Neutral  
 
7)  I Agree 
 
8)  I Strongly Agree. This is where you come to the mitigating strategies around your business. So, the 
detail of the eco-system you can‟t expect a business graduate to know because that is not his 
specialist knowledge and that‟s where the specialist to come in to advise you. What is important for 
business graduates is how you translate this into business strategies and how you manage your 
business. That is why I think it is important. 
14 the finite nature of natural resources and actions to minimise the use of substances that are harmful 
to the natural environment.  
Motivation: 
 
1)  I Agree 
 
2)  I Strongly Agree. This is important in pollution management. You have a direct impact on the people 
around the organisation and also on the natural environment. You have to consider these stakeholders 
 
3)  I Strongly Agree. Substances and their level of rating is very important to know 
 
4)  I Agree 
 
5)  I Agree. Linked to how waste is created and disposed, looking at recycling and reuse etc. And 
legislation is moving towards that direction 
 
6)  I Strongly Agree. The issue is resource optimization, very often I have seen, not necessarily Exxaro 
mines, but coalaries saying, we going to pick out the I s, it‟s a 50 year resource here we can just pick 
out the best and be wasteful, and in the mining process they actually sterilize a lot of useful stuff. At the 
end of the day you are sitting with hundreds of hectares of burning coal, which is actually useless, and 
a huge cost to the environment, whereas with a little bit of planning and a little bit of blending you can 
use the whole lot.  
 
7)  Neutral 
 
8)  I Strongly Agree. Generally people are under the impression, there‟s lots of air, lots of water, lots of 
land, lots of everything available, and that‟s not really an issue. It‟s just a couple of greenies that‟s just 
seeking attention 
15 renewable and non-renewable energy resources.  
Motivation: 
 
1)  I Strongly Agree. Because energy is a crisis in our country 
 
2)  Strongly Agree. This is part of environmental management – mitigating the impact you have and also 
coming up and using sustainable alternatives 
 
3) I Agree 
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4)  I Strongly Agree . There are so many new technologies available for regenerating energy, saving 
energy, especially renewable resources. 
 
5)  I Strongly Agree. Resources are getting depleted, most of the resources are not renewable or you 
cannot remake them. So we need to look at alternative energy sources etc. in order to minimize our 
carbon footprint 
 
6)  I Agree  
 
7)  I Agree 
 
8)  I Strongly Agree. It‟s the key to future economy. How do you unlock that and transition from a high 
carbon economy to a low carbon economy 
16 actual and perceived risks from the destruction of the environment and exploitation of natural 
resources. 
Motivation: 
 
1)  I Agree 
 
2)  I Agree 
 
3)  I Strongly Agree. We have a tendency to think that simple things like printing a single page doesn‟t 
have an impact, but at the end of the day it also has an impact on deforestation 
 
4)  I Agree 
 
5)  I Agree 
 
6)  I Agree 
 
7)  I Agree 
 
8)  I Agree 
17 the conservation of the natural environment and resources. 
Motivation: 
 
1)  I Agree 
 
2)  I Agree 
 
3)  I Strongly Agree. Same as above. We have a tendency to think that simple things like printing a single 
page doesn‟t have an impact but at the end of the day it also has an impact on deforestation 
 
4)  I Agree 
 
5)  I Agree 
 
6) Motivation: 4  
 
 
7)  I Agree 
 
8)  Neutral 
 
18 mechanisms to maintain environmental quality and hence the quality of life for humans. 
Motivation: 
 
1)  I Agree 
 
2)  I Agree 
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3)  Neutral 
 
4)  I Agree 
 
5)  I Agree 
 
6)  I Strongly Agree. There are more and more people, its becoming more crowded. In some of our BU‟s 
we have literally just in or just outside the prescribed buffer zone by DMR you have huge communities 
literally on your doorstep. If you don‟t know what your omission factors should be, then how are you 
supposed to manage it? 
 
7)  Neutral 
 
8)  Neutral 
19 how organisations and stakeholder groups can contribute to environmental change (in positive and 
negative ways) through the decisions they make. 
Motivation: 
 
1)  Neutral 
 
2)  I Strongly Agree. In a corporative environment that‟s what we there for - to make those decisions or to 
influence them 
 
3)  I Agree 
 
4)  I Agree . A lot of people coming from universities end up being decision-maker 
 
5)  I Strongly Agree. Most guys think you sit on the table, most of them are of the difficult challenges 
whereby you operate within the communities, you must engage with various stakeholders, you have to 
have a strong personality apart from theoretical knowledge that you have 
 
6)  I Strongly Agree. This a growing area, in terms of stakeholder engagement, getting multiple in puts and 
getting into a mutually acceptable end point.  
 
7)  I Strongly Agree. The huge impact on the environment and communities, both positive and negative in 
terms of publicity and negative impacts need to be remediated 
 
8)  I Agree 
20 the effect of „green‟ consumer demands and market forces on the business.  
Motivation: 
 
1)  I Strongly Agree. Because they learn about all other market forces so why shouldn‟t they learn about 
this market? 
 
2)  I Agree. I don‟t think green consumer demands really have substance. I think people just buy green 
products to ease their conscious 
 
3)  I Agree 
 
4)  I Agree 
 
5)  I Agree 
 
6) I Agree 
 
7)  I Agree 
 
8)  I Agree. It‟s becoming more important. There are a lot of case studies that has shown how business 
has been shut down due to „green‟ consumer demands. It is interesting how the whole social media 
network has changed our world in this regard 
21 the long-term gains associated with sustainable growth.  
Motivation: 
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1)  I Strongly Agree. If they don‟t understand the gains then they won‟t really push the issues when they in 
the work place. 
 
2)  I Strongly Agree. Mitigation is not only about stopping, but it‟s about ensuring you can operate for 
longer. Because when you mitigate, the ultimate aim is to eliminate not just reduce. 
 
3)  Neutral 
 
4)  I Strongly Agree. You have to be sustainable to grow. You cannot just run a business that will not be 
sustainable for the next 10 years. You have to go forward with technology and see how you can 
sustain that. To be able to grow these days you have to have environmental sustainability 
 
5)  I Agree 
 
6)  I Strongly Agree 
 
7)  Neutral 
 
8)  I Strongly Agree. The trick though is to quantify them. I don‟t think we‟ve been really good at measuring 
and quantifying this. Instinctively you‟ll realize that better utilizing your resources is a business 
principle, but we are not really good at relating it to the actual bottom line. I think environmentalists are 
partially to be blamed for this. We haven‟t been able to speak in a way that the accountants and 
business managers understand what we saying, so it‟s a bit of both. I think both environmentalists and 
business managers need to understand better, communicate and measure what the actual costs and 
benefits are. 
22 the relationships between high productivity, modern technology, economic development and a 
healthy environment. 
Motivation: 
 
1)  I Agree. It is how everything fits in 
 
2)  I Strongly Agree. There is a linkage between all those factors and you influence environmental 
management, in times, by technology, but at the same time you don‟t want to impact the economy 
negatively. So those dynamics are key in a strategic setup 
 
3)  I Strongly Agree. Being at the level of the students, they are more technologically inclined and they 
need to know this relationship. Sometimes implementing new technology without thinking about the 
impacts it has can be dangerous 
 
4)  I Agree 
 
5)  I Agree. Obviously, the world is changing so fast, they need to understand these things. The way we 
used to look at environmental management 10 years ago is different from how we look at it today 
 
6)  Neutral 
 
7)  I Agree 
 
8)  I Agree 
23 the definition of an Environmental Management System. 
Motivation: 
 
1)  I Strongly Agree. No motivation given. 
 
2)  I Agree 
 
3)  I Agree 
 
4)  I Strongly Agree. They should know the basics. EMS is there to ensure legal compliance, pollution 
control and a clean environment. So I think they should understand the basics of sustainability. 
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5)  I Strongly Agree. It is applied throughout the various industries using these systems 
 
6)  I Strongly Agree 
 
7)  I Agree 
 
8)  I Agree 
24 different types of Environmental Management Systems (such as the ISO14001 framework, the 
European eco-management and audit scheme (EMAS), total environmental quality management, 
Environmark, Greenglobe 21 and the natural step framework etc.). 
Motivation: 
 
1)  I Disagree 
 
2)  I Agree 
 
3)  Neutral 
 
4)  I Agree . They need to know the basics of environmental management as prescribed by ISO 14001. 
Because I think ISO 14001 is the most popular. 
 
5)  I Strongly Agree. No motivation 
 
6)  Neutral 
 
7)  I Disagree 
 
8)  Neutral 
25 the components of an Environmental Management System. 
Motivation: 
 
1)  Neutral 
 
2)  I Agree 
 
3)  I Agree 
 
4)  I Disagree. I think the basics are enough. They don‟t need to know each and every component of the 
environmental management system. Being aware of the objectives of the system is sufficient. 
 
5)  I Agree 
 
6) I Agree 
 
7)  I Disagree 
 
8)  I Agree 
26 various types of business risks associated with climate change (such as strategic, competitive, 
regulatory, product, physical, adaptation, reputation and brand risks). 
Motivation: 
 
1)  I Agree 
 
2)  I Strongly Agree. There is this drive now it‟s a combination of company Corporate Social Responsibility 
and product development. Companies are now realizing that they now have to invest into alternative 
technologies. 
 
3)  I Agree 
 
4)  I Agree . Companies will ultimately be recognized by its reputation. And if your brand is not according 
to the public demands in the market they will simply slaughter you 
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5)  I Agree. As an introduction to their studies they need to start there and understand. Though when they 
start working they will go into detail to understand what we mean by strategic or competitive risks or 
regulatory. But you need to give them a basic introductory course of that sort 
 
6) I Agree  
 
7)  I Agree 
 
8)  I Agree 
27 the opportunities associated with climate change adaption (such as cost savings; new 
product/service development, carbon project development and enhanced reputational value). 
Motivation: 
 
1)  I Agree 
 
2)  I Strongly Agree. It‟s also linked to the previous statement. The drive for company CSR and new 
product development 
 
3)  I Agree 
 
4)  I Agree 
 
5)  Between Neutral and Agree. These are things you pick up when you start working although when they 
come in here we don‟t expect them to be at that level because that‟s when you get to the operational 
level. Dealing with these issues now 
 
6)  I Agree 
 
7)  I Strongly Agree. Some of your good suggestions come from the business people especially your 
practical type of implementation. You don‟t always want engineers to get involved, you sometimes 
need business intervention 
 
8)  I Strongly Agree. That‟s the key. That‟s the way you going to ensure the continued existence of your 
business if you can identify those opportunities. 
28 the drivers of environmental shareholder value (such as fixed assets investments; current asset 
investments; operations management; the cost of capital; tax implications and value growth 
duration). 
Motivation: 
 
1)  I Disagree. 
 
2)  I Agree 
 
3)  I Agree 
 
4)  I Agree . BMW is on the SRI – so we report our environmental performance on an annual basis. 
Targets are set and driven from the top management 
 
5)  Neutral. They need an introduction to that, I see a problem with the authorities these days they don‟t 
understand how business works. So they come purely with an act and say I follow the book, but they 
don‟t understand how some of their decisions…a minor thing and it escalates and it becomes a big 
issue and it affects shareholder value etc. and in turn it affects the economy of the country. So some 
kind of introduction to the business dynamics of things are important for them to have another view 
 
6) Neutral 
 
7)  I Agree 
 
8)  I Strongly Agree. That will change the whole cost of doing business and you need to understand the 
cost of doing business. Also, what is tricky is to figure out which of these tools or mechanisms are most 
appropriate to result in the behavior you require. Often you put things in place such taxes or trading 
schemes or whatever and it does not drive the actual behavior that you want. So there‟s has to be a 
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careful selection of which ones to implement and to understand what the implications of these are 
29 how to adapt traditional business functions to make them „greener‟.  
Motivation: 
 
1)  I Agree 
 
2)  I Agree 
 
3)  I Strongly Agree. In business, in general, environmentalism is always perceive to be the last on their 
minds. Your financial management will think that I‟m just here to make cost savings, but they need to 
understand the financial implications of an EMS. From a management point of view, they need to be 
one of the drivers of the system itself – from top management down to your shop floor, contractors etc. 
 
4)  I Agree 
 
5)  I Agree 
 
6)  I Agree 
 
7)  I Agree 
 
8)  I Strongly Agree. That‟s the whole change management. That‟s the way you have to get your business 
to be aligned with the requirements of the next 50 or 25 years. 
30 NB: If the respondent strongly agreed in question 29 above request that he/she also indicate which 
of the following business functions he/she considers as the most important for business graduates in 
his/her industry. Place an “X” in the appropriate box. 
Strategic management: developing goals that are in line with mitigating the organisation‟s 
environmental impact.  
Production management: implementing the RRR principle (Reduce, Reuse and Recycle) in the 
production process.  
Purchasing and logistics management: making use of local suppliers.  
Marketing management: engaging in „green‟ marketing initiatives.  
Financial management: integrating environmental concerns into the capital budgeting process. 
Human resource management: developing new criteria for selecting, inducting and training new 
employees so as to build environmental capacity in the company). 
1)  N/A 
 
2)  N/A 
 
3)  Production management: implementing the RRR principle (Reduce, Reuse and Recycle) in the 
production process 
 
4)  Strategic management: developing goals that are in line with mitigating the organisation‟s 
environmental impact. Production management: implementing the RRR principle (Reduce, Reuse 
and Recycle) in the production process. Purchasing and logistics management: making use of local 
suppliers. 
 
5)  N/A 
 
6)  N/A 
 
7)  N/A 
 
8)  Strategic management: developing goals that are in line with mitigating the organisation‟s 
environmental impact. 
 
Q: Please provide examples of any other „green‟ issues that you consider as important for graduates to 
know or understand in order to operate effectively in a low carbon economy. 
 
1)  I don‟t see that you have specifically addressed what sustainable development is and to me a lot of 
these things fit into it. And I don‟t see that you have mentioned the South African laws and 
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environmental legislation. Maybe they don‟t need it, but they have to know there is for example an air 
pollution act, waste act and why there is such acts...not to know it....because we read it if we want to 
know something...we are not lawyers we don‟t study these acts. They must know of its existence and 
they must know why it is there - this one is to protect or address that. Very general. 
 
2)  International obligation. That‟s a big gap because of the implications that it has on businesses now. 
Because for e.g. If you are a signatory to the Kyoto protocol, all of a sudden you can‟t use certain 
materials and you have to find alternatives. And also I think they should understand environmental law 
because there are so many. 
 
3)  Legislation. You need to not just consider local requirements, but municipal, national, international and 
global regulations. There are an entire group of legislation you need to comply with and that you need 
to know of. 
 
4)  They should know what environmental management is about. It‟s not just about Greenpeace and tying 
yourself to trees because that is what a lot of people tend to think that is what environmental 
management is about. They have to understand the broader perspective 
 
5) Climate change – when you are looking at climate change I think take them to listed companies... they 
have to declare their carbon emissions... footprints... the carbon disclosure project... they need to know 
about these things. Global reporting initiatives, what are the elements, they just need to know the basic 
elements. That you need to report on water consumption, electricity...integrated reports. I hardly find 
students that have an idea of these. It‟s the first time they hear about it. Although they learn about it, 
but not as a system or a tool you can use. They learn about consumption but how it links in a business 
environment they don‟t know. They need to know there are such tools that we use to report. 
 
6) Needs to have a firm grasp on legislation, need not be law students but they need to understand the 
key aspects.  
 
7)  No, nothing at the moment. I see you have covered the climate change aspects, because that‟s mostly 
your big drivers for change at the moment.  
I personally think that we did not emphasize on the regulations?  
Not really on your business side if they do something like an introduction on where to find the 
regulations that will be fine, but to burden them with the details is not necessary. If they understand 
how the business side is affected by your various requirements from regulations that will be fine 
because your regulations have a spin off into permits for operations, and to comply with a permit you 
need to do certain things so in terms of HR, in terms of financials they just need to understand where it 
fits in. But to know the nitty gritty of the law is not serious.  
I‟m not sure I think we‟ve touched a little bit on sustainable development, but it links in with the climate 
change thing as well, that‟s now the King III reporting and things like that and relating matters.  
Those integrated reports? 
Major! Major for the industry! We had a meeting with our accountants the other day because they need 
to generate all these data for hotel stays, overseas trips and then our environmental guys calculate the 
carbon footprint. So all of that and to get them to understand why we need this type of information is 
quite a mission! Hahaha! So yeah, getting these guys on the right track so carbon footprinting, your 
climate change the whole thing will be, I think if they do something on carbon footprinting the 
calculation of that. Because what we do, on our side is the invoices for everything goes to the accounts 
department, gets paid, loaded on the system but then they don‟t load the necessary information on the 
system, so they just want to see the monetary value and we want to see the amount of litres and 
kilometres, the number of days the number of people that stayed in hotels, the type of thing, so it‟s just 
to get that knowledge into their heads that we need all the information people!  
It‟s quite interesting you that you mention that, because we asked students what type of modules they 
would like and one of the lowest ranking modules was reporting on, 
Is it!? They just do not want to do it? They just want to pay, they want to do their own thing, they want 
to do the monetary thing, and they don‟t want to get all the other information.  
So as you refer to the King III those requirements for the listed companies. 
So if they going to work for a JSE (Johannesburg Stock Exchange) listed company they will be 
somehow involved in something like that, someone is going to send them an email asking for 
information, definitely! 
 
8)  No 
 
263 
 
SECTION D: „GREEN‟ MANAGEMENT SKILLS 
 
Please indicate how important you think it is for business gradates entering your industry to exhibit the 
following „green‟ management skills.  
 
No. A business graduate in our industry should have the ability to: 
1 follow „green‟ policies and procedures. 
Motivation: 
 
1)  I Agree. 
 
2)  I Agree 
 
3)  I Agree 
 
4)  I Agree . Yes because it is a policy of the company. We have a lot of procedures for our specific site 
management. So yes they have to be able to follow it because that is the principles of the site of the 
company 
 
5)  I Strongly Agree. No motivation 
 
6)  I Agree 
 
7)  I Agree 
 
8)  Neutral 
2 process paper work necessary for the operation of an Environmental Management System in an 
orderly manner. 
Motivation: 
 
1)  Neutral. 
 
2)  I Agree. That is the part I don‟t like so much. But it so easy to cheat the system because you only need 
the paperwork to pass the audit. 
 
3)  I Agree 
 
4)  I Agree 
 
5)  I Strongly Agree. Because when you get audited that‟s where the problem starts. Because you need to 
have to have the right skills… communication skills and administrative skills in order to run these 
systems otherwise you will make a lot of mistakes 
 
6)  I Agree  
 
7)  I Agree 
 
8)  Neutral 
3 manage funds for needed to implement the Environmental Management System within the limits of 
a budget. 
Motivation: 
 
1)  I Disagree 
 
2)  I Agree 
 
3)  Neutral 
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4)  I Agree 
 
5)  I Disagree. That they will do at a later stage it‟s not so very difficult, they don‟t have to be able to 
manage funds as per say 
 
6)  Neutral 
 
7)  I Agree 
 
8)  Neutral 
4 analyse environmental information. 
Motivation: 
 
1)  I Agree  
 
2)  I Strongly Agree. Environmental information is usually in the form of Law and for South Africa it is also 
linked to constitution. So there are legal implications and civil issues so that is a must. 
  
3)  I Strongly Agree. You basically need to work from an investigation, physically imagine yourself in the 
situation, understand the entire concept and then be able to be proactive in whatever is required 
 
4)  I Disagree 
 
5)  I Strongly Agree. If you give them something to do or to test they must be able to understand and 
analyse the necessary information 
 
6)  I Strongly Agree. There is a multitude of environmental information, there is the scientific stuff and also 
need to know whether I am compliant with the legal levels, as well as the financial stuff, I would like to 
that come into the fore.  
 
7)  I Disagree 
 
8)  I Disagree 
5 derive well-considered conclusions from the environmental information analysed. 
Motivation: 
 
1)  I Agree 
 
2)  I Strongly Agree. Interpretation is very important. 
 
3)  I Agree 
 
4)  I Disagree 
 
5)  I Agree 
 
6) I Strongly Agree. That would be beautiful 
 
7)  I Agree 
 
8)  I Agree 
6 Effectively communicate „green‟ issues to internal and external stakeholders.  
Motivation: 
 
1)  Neutral 
 
2)  I Strongly Agree. The legislation is setup is such a way that you have a public responsibility. That is 
how the law is written up in South Africa, you have public obligation, you have a public responsibility 
and you have to communicate this to both internal and external stakeholders 
 
3)  I Agree 
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4)  I Agree . Yes because you always get the question how would your activity impact on the environment 
so you have to communicate this 
 
5)  Neutral 
 
6)  I Strongly Agree. Particularly internal. External is also very important, there is obviously a whole 
different set of skills required when you communicate to the external stakeholders, we try and get a 
specialist section to deal with that. 
 
7)  Neutral 
 
8)  I Strongly Agree. You need to sell this. You need to create an awareness of it and get people to 
understand that if we don‟t get this right our whole lives will turn on its head literally. 
7 see where the Environmental Management System fits into the organisation as a whole. 
Motivation: 
 
1)  I Agree 
 
2)  I Agree 
 
3)  I Agree 
 
4)  I Agree . Yes because it is not just one department on it is own it fits in to all the aspects of the 
business 
 
5)  I Agree 
 
6)  I Agree 
 
 
7)  I Agree 
 
8)  I Strongly Agree. If you don‟t see that and if you don‟t understand that, you won‟t be able to implement 
it. So if you do not see the context and why this is an important business tool, it will be implemented 
„half-baked‟ and it will just be something on paper that adds no benefit at all. 
8 conceptualise where his/her department fits into the Environmental Management System. 
Motivation: 
 
1)  I Strongly Agree. Because if you don‟t see the link you are not going to provide input, because you 
going to say it‟s not for me, this is for that one. 
 
2)  I Strongly Agree. If a person can place themselves they can be effective in what they do. You have to 
keep in mind that environmental departments, safety departments are usually support departments 
 
3)  I Agree 
 
4)  I Agree . Yes because some departments have a bigger impact on the environment than others 
 
5)  I Agree. They need to understand their internal stakeholder 
 
6)  I Agree 
 
7)  I Agree 
 
8)  I Strongly Agree. For the same reason as above. If you don‟t see that and if you don‟t understand that, 
you won‟t be able to implement it. So if you do not see the context and why this is an important 
business tool, it will be implemented „half-baked‟ and it will just be something on paper that adds no 
benefit at all  
9 perceive the organisation as part of a larger ecological system. 
Motivation: 
 
1)  I Disagree. I think it‟s a bit much 
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2)  Neutral 
 
3)  I Agree 
 
4)  I Agree 
 
5)  I Agree 
 
6)  I Agree 
 
7)  I Agree 
 
8)  I Agree 
10 tailor an Environmental Management System to the specific characteristics and operating 
environment of the organisation. 
Motivation: 
 
1)  Neutral. They don‟t have to customize it, but they do have to provide input. They can input because, 
even someone in finance must tailor the EMS to his area. Now, what it means is that, each 
compartment gets certified separately. So our certification is for the company. Therefore everybody 
must comply with the central system and in that way, they input into the system which feeds into the 
objectives, which are company objectives. Which we have to demonstrate at the end of the year. 
 
2)  I Strongly Agree. There is nothing worse than applying law and/or applying the system incorrectly. It 
fails 
 
3)  Neutral 
 
4)  Neutral 
 
5)  I Agree 
 
6)  I Strongly Agree 
 
7)  I Disagree 
 
8)  I Agree 
11 identify environmental risks and opportunities. 
Motivation: 
 
1)  I Agree 
 
2)  I Strongly Agree. It is important for your aspect identification 
 
3)  I Strongly Agree. If they are not able to do this, they basically haven‟t learnt anything. 
 
4)  I Strongly Agree. We have certain environmental risks that you have to take into consideration. Eg. 
Prevention of pollution, chemical management etc. there are certain environmental opportunities that 
you have to take to improve. 
 
5)  Neutral 
 
6)  I Strongly Agree 
 
7)  I Agree 
 
8)  I Strongly Agree. There are two sides to it. Environmentalists, generally, are very guilty because in the 
past we were more of a stumbling block. We did not say how can we be part of the solution, how can 
we change behavior for the better rather than saying no you can‟t do that, no you can‟t do that. I think 
there are huge opportunities too, if you can move and adapt, the quicker you do that, the better you will 
be suited for the changes happening in the economy 
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12 conceive economically viable and environmentally sustainable alternatives to environmental risks 
and opportunities. 
Motivation: 
 
1)  I Agree. 
 
2)  I Agree. I agree, because you are not a specialist in everything. You just have to know the 
requirements and not the exact way to get around something. You can piggyback on the engineers and 
influence them in a consultative role. 
 
3)  Neutral 
 
4)  I Strongly Agree. This is linked to the previous statement (We have certain environmental risks that you 
have to take into consideration. Eg. Prevention of pollution, chemical management etc.  there are 
certain environmental opportunities that you have to take to improve.) 
 
5)  Neutral. It is a little bit tough for them 
 
6)  I Agree  
7)  I Agree. Would be nice if they could do it 
 
8)  I Strongly Agree. It‟s a huge challenge and I don‟t think there is an easy answer, but that‟s the 
imperative, to gear yourself for the future 
13 choose the most effective solutions from the alternatives generated to address environmental risks 
and opportunities. 
Motivation: 
 
1)  I Agree 
 
2)  I Agree 
 
3)  Neutral 
 
4)  I Strongly Agree. Linked to above. (We have certain environmental risks that you have to take into 
consideration. E.g. Prevention of pollution, chemical management etc.  there are certain environmental 
opportunities that you have to take to improve.) 
 
5)  I Agree. Yes there is balance. Triple bottom line… they need to be able to balance that. Between 4 and 
5 
 
6)  I Strongly Agree 
 
7)  Neutral 
 
8)  I Strongly Agree.  What‟s important and difficult is how do you quantify the benefits and we need to 
develop better tools to measure the actual costs and benefits because often the eco-systems of nature 
tend to be so complex that we don‟t understand them, we don‟t understand the actual cost of our 
impacts. And also because often it is long term impacts rather than short-term impacts. It‟s not easy to 
quantify those.  
So it‟s not something that you see immediately, but something that future generations will see? 
I think what is a big issue here is just the way that we, in recent years, say the last 10 years, the way 
that people migrate between companies. So, in the past (let‟s call it the previous decade) you join a 
company, you change jobs once or twice but generally you stuck with one company. Where now, 
managers will stay 3, 5, 6 years and maximize it and try and maximize the profits in those 5 years to 
get it on their CV and to get known and then move to the next job. So, it‟s a very short-term focus and 
you can‟t do that with environmental imperatives. So, you have to have a much longer view. So there‟s 
this complete conflict the whole time. And that‟s why companies are not really good for providing for 
closure, for instance in the mining companies. Because it costs you money now to save money in 20 
years time. And in 20 years time I‟m long gone. So there‟s that cost and conflict between those.   
14 identify the probable causes of environmental problems by examining the observable symptoms. 
Motivation: 
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1)  I Agree. 
 
2) I Strongly Agree. That‟s a day-to-day activity. Once you issue a non-conformance you want to be able 
to do a proper recourse analysis. Because when raising it to another party they would be inclined to 
make it a paper trail, they would make it a paper exercise and not pay attention to recourse analyses 
 
3)  I Agree 
 
4)  I Agree 
 
5)  I Agree 
  
6) I Strongly Agree. (specialist argument) 
 
 
7)  Neutral. It depends where they work 
 
8)  Neutral. Again that‟s your specialist areas 
15 adapt his/her behaviour to physical and regulatory changes that occur due to natural resource 
depletion. 
Motivation: 
 
1)  I Agree. I think so because if you behaving the way you are behaving but your behavior is wrong, you 
will have to change and adapt to regulatory changes. 
 
2)  I Agree 
 
3)  I Agree 
 
4)  I Strongly Agree. If you cannot adapt your personal behavior how can you cannot motivate others to do 
so. So I think like most things in life you have to start with yourself. If you can‟t get yourself you won‟t 
be able to get someone else to 
 
5)  Neutral. The minute you also come with regulatory then it pushes it up a little bit. The physical part we 
all naturally have an instinct to adapt but on the regulatory side it‟s always changing like today there 
are too many pieces of legislation. You need to be highly adaptable 
 
6)  Neutral  
 
7)  I Agree 
 
8)  I Agree 
16 work cooperatively with others involved in the implementation of the Environmental Management 
System. 
Motivation: 
 
1)  I Agree. The more people that can think the better 
 
2)  I Strongly Agree. As a support department you are influencing other people. So if you are going to 
come and point fingers and tell people what to do you are going to fail. 
 
3)  I Strongly Agree. Protecting the environment is everybody‟s job 
 
4)  I Strongly Agree . It is not a system that you can sustain by yourself. You need the input and support 
from everybody. It is a system that is supported from top down and everyone must participate. It is not 
a system that we drive from our desks. It‟s an active system where you can show that everybody must 
participate 
 
5)  I Strongly Agree. That where you get buy-in. Most EMS‟s fail because you cannot co-operate with 
other people. 
 
6)  I Strongly Agree. Person is selling the EMS 
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7)  I Strongly Agree. If everybody is not on board on an EMS system it will not be successful 
 
8)  I Agree. But a business graduate or manager must be able to do that with all departments. It‟s not only 
environmental it‟s all departments 
17 motivate and train subordinates/colleagues to operate within the Environmental Management 
System. 
Motivation: 
 
1)  I Disagree. I would say no. To me that implies a lot of other things… now they like have to have 
training 
 
2)  I Agree 
 
3)  I Agree 
 
4)  I Strongly Agree. That is what we are currently doing. Eg. Team leaders train their sub-ordinates to 
make them aware of environmental management. Not in depth stuff just the basics on what it is. 
 
5)  I Agree 
 
6)  I Agree 
 
7)  Neutral 
 
8)  I Agree  
18 resolve conflicts that may arise from the implementation of an Environmental Management System 
by being a team player. 
Motivation: 
 
1)  I Disagree 
 
2)  I Agree 
 
3)  I Agree 
 
4)  I Agree 
 
5)  I Agree 
 
6)  I Agree 
 
7)  I Agree 
 
8)  I Agree. These are all general business skills or management skills 
19 nurture meaningful relationships with stakeholders both inside and outside the organisation that 
have an in interest in the organisation‟s environmental performance. 
Motivation: 
 
1)  I Disagree 
 
2)  I Strongly Agree. The legal requirement for proper execution and consultation 
 
3)  I Agree 
 
4)  I Agree 
 
5)  I Strongly Agree. It is a very strong point, because you cannot do without the support of other 
stakeholders. That is what my experience has taught me. Companies that do well have a strong 
stakeholder relationship aspect 
 
6)  I Agree 
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7)  I Agree 
 
8)  I Agree 
20 understand and be proficient in terms of how their specific department / division impacts on the 
overall firm‟s carbon footprint. 
Motivation: 
 
1)  I Agree 
 
2)  I Agree 
 
3)  I Agree, but it also depends on the industry in / circumstances under which they work 
 
4)  I Agree 
 
5)  I Strongly Agree. Environmental department just take data from all other departments. But if you are in 
the production department that‟s where you have to understand, thoroughly understand. But when you 
are sitting in the environmental department you are custodians of the system. 
 
6)  Neutral 
 
7)  I Disagree 
 
8)  I Strongly Agree. No motivation given  
 
Q: Please provide examples of any other „green‟ skills that you consider to be important for employing 
environmentally literate graduates.  
1)  No. 
 
2)  No 
 
3)  Nothing that I can think of at the moment 
 
4)  Problem solving, especially for reducing environmental impacts and investigating alternatives. That is 
the problem. People do not want to investigate 
 
5)  They should be able to do the environmental liability accounting part of it. And understand the basic 
principles thereof 
 
6)  No 
 
7)  No. The business guys are very analytical so that‟s already a plus point and there‟s nothing I can think 
of specifically now, it‟s nice to have analytical brains on our side. 
 
8)  I think what‟s important here is that people should realise that there‟s a real opportunity here, so how 
can you be part of the solution. Generally the way that we portray...and there are huge opportunities 
here, and just a simple example is that industrial ceramics gets manufactured at a very, very high 
temperature, but yet mother of pearl inside a perlemoen is harder than industrial ceramics and it‟s 
made at room temperature. So, how does nature do it? There‟s a huge opportunity just in that. If you 
can get that right... and there‟s many examples of these sort of things. So we tend to romanticize about 
environment, and we can‟t. We are 6...I don‟t know how many billion people on this earth. We can‟t 
operate and think that it‟s going to look the same as just having 1 billion people on this planet. So with 
that in view, how do we need to do things differently? And what I think also is just the interaction 
between business and environment, because there is a continuously interaction. And to understand the 
new economy and what it means. And I don‟t think that‟s clearly defined yet, but just the realisation that 
there is going to be a new economy. We can‟t continue as we have for the last 20 years. Global crises 
gave us a bit of a shake as well.  
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SECTION E: ENVIRONMENTAL VALUES 
 
Please indicate how important you think it is for business gradates entering your industry to possess the 
following ecological values.  
 
No. A business graduate in our industry should: 
1 support the notion that companies and government should provide the greatest good, not only for 
people, but all living species. 
Motivation: 
 
1)  I Agree 
 
2)  I Agree 
 
3)  I Disagree 
 
4)  I Agree . They need to know it comes from the highest level, the constitution, and it filters down to 
companies and then individuals. 
 
5)  I Agree 
 
6) I Strongly Agree. You need to have an extreme; you need to have a liberal person in the company. 
 
7)  I Agree 
 
8)  Neutral. There‟s this whole debate, and I know there‟s this debate: is it a business imperative or is it a 
moral imperative? But I think morally we are so corrupt I don‟t think we are able to make those 
decisions. My gut feel with all of this is that if it doesn‟t make business sense it‟s not going to happen. If 
it doesn‟t make rands and cents/dollar sense to the bottom line you can‟t expect people to all of a 
sudden be morally on this. And ultimately that‟s probably where you want to be, but that is going to 
take time. I will not be so foolish as to think that you can start there, that will probably be the end point. 
So I rate it 3. 
Interesting, the other respondent that I just spoke to, commented that this is going to be a tough 
challenge for us to actually implement this in classrooms, but what I think we can do is develop a 
decision-making model where stuff like this is built into this decision model. 
But why do people make a decision. They want to see how I can advance my career, how can I earn 
money… That‟s the decisions, not how I can be loved by a lot of people and make sure that I‟m a good 
person… that‟s just the way that we think. That‟s somebody else‟s problem, I‟m just looking out for 
myself and my family and my own interests. We moved away from a culture of inter-connectivity and 
connecting with people. We are bombarded the whole time with messages saying the more you 
consume the happier you will be. Where in the past it was more based on the better quality of 
relationships you have with people around you, the better your quality of life would be. We are so far 
removed from that, and I believe personally that‟s where we should be. Because ultimately things won‟t 
make you happy if have no quality of relationships with people. But we get sucked up so quickly in this 
whole materialistic way of life.  
Capitalist? 
It is probably, yes. But I‟ll be careful to say it‟s just capitalism. Who is the economic guru? Is it Smith or 
Keynes that spoke about the common good of people? It will move toward the general good for most 
people. I don‟t see that. I won‟t say its capitalism; I think morally we have just become corrupt. In my 
personal view, I think that is also the big reason for the global melt-down. I think people were just too 
greedy, looking after themselves not looking at the common good, but just how can I, in the next 3 
years, make as much as possible money and put it in my own stash for myself not for anyone else. And 
that‟s what‟s driven it. It was not for the good to get people into houses. That was not the idea. 
2 make decisions based on the principle of reciprocity (doing to others (and nature) as you would like 
to be done unto you). 
Motivation: 
 
1)  Neutral. That‟s a difficult one hey, almost like religion. I think as you relate it to environment I can say 
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yes. Don‟t cut down a tree, they also want to live like you. In business it‟s tough, you don‟t do unto 
others as you would like to be done unto you. I don‟t think you will be in business if you must always 
apply this principle 100%. It‟s everyone for himself. But as it relates to the environment it is difficult to 
relate it to the environment. So I will stay neutral on this. It‟s a bit too complex. Obviously it should be 
like this in most religions but whether it‟s feasible in a company its questionable. Sometimes theres a 
clash between your religions and your business practices. They don‟t 100% match up. That‟s why you 
go to church on Sundays to ask forgiveness for everything you have done wrong during the week. 
 
2)  I Agree 
 
3)  I Disagree 
 
4)  I Agree 
 
5)  Neutral. Although industries do not think along those lines as a person I think yes. It is the survival of 
the fittest 
 
6) I Strongly Agree. Cannot argue with that. 
 
7)  I Agree 
 
8)  I Agree. I think that would probably be a good business principle. Because the wheel turns, and the 
world is smaller than you think. 
3 protect the natural environment because of its intrinsic value. 
Motivation: 
 
1)  I Agree. I think that value must be there 
 
2)  I Agree 
 
3)  I Agree 
 
4)  I Agree 
 
5)  I Strongly Agree. Without the natural environment we cannot exist 
 
6) I Agree. There is a bigger motivation now a day‟s which is usually financial 
 
7)  I Agree 
 
8)  I Agree. That‟s what it comes back to. We don‟t really understand how to value this. It‟s difficult to put a 
dollar value to it. 
4 protect the natural environment because he/she knows that it is the right thing to do. 
Motivation: 
 
1)  I Agree. Otherwise they would just litter and not use recycle-bins which are place. 
 
2)  I Strongly Agree. You are the ambassador in the company. If you don‟t believe in that it will be difficult 
to transfer it to other people 
 
3)  I Strongly Disagree. They should do it because they want to do it. Doing it because you were told to 
doesn‟t have the same effect 
 
4)  I Agree. I personally think it is the right thing to do but you need to tell people why it is the right thing to 
do 
 
5)  I Agree 
 
6) I Agree  
 
7)  I Strongly Agree. Don‟t let someone threaten you to do it, it must be something that you do naturally. 
Don‟t use your EMS system to force people to care for the environment 
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8)  Neutral. It would be good if we get there, but I‟m not convinced that in the current situation just the 
thought of doing the right thing will be effective. It must make financial sense 
5 realise that human beings are severely abusing the environment. 
Motivation: 
 
1)  I Agree. 
 
2)  I Strongly Agree. This is also linked to the understanding that there is only one earth and we are all 
competing for it. And they must also know that environmental management is not only for the current 
generation but also for the future generations 
 
3)  I Strongly Agree. Human beings have the biggest impact on the environment, so they are the biggest 
abusers. We need to understand whatever it is that we do that is negatively impacting on the 
environment has consequences to it. 
 
4)  I Strongly Agree . No motivation given 
 
5)  I Agree. That‟s a true statement. We are to a large extent, I know for sure but there are people who 
would argue otherwise. As I have said some people think that future generations will solve our 
problems 
 
6)  I Strongly Agree. 
 
7)  I Agree 
 
8)  I Strongly Agree. I think that‟s important. People must understand the impact or the footprint that we 
have. And we are very poorly informed of that, and we choose not to be informed about that. It‟s not a 
nice thing to know, the inconvenient truth as Al Gore put it. 
6 value the protection and preservation of the natural environment. 
Motivation: 
 
1)  I Agree 
 
2)  I Agree 
 
3)  I Agree 
 
 
4)  I Strongly Agree . If you look at what is currently happening with new industries that are developed and 
old industries such as power stations that are not properly decommissioned or in fact any kind of 
operation not decommissioned properly has an impact on the environment and that‟s due to human 
activities 
 
5)  I Agree 
 
6) I Agree 
 
7)  I Agree 
 
8)  I Agree  
7 display a sense of unity with nature. 
Motivation: 
 
1)  I Disagree. That‟s a bit much. I don‟t expect that, but they have to strive towards it 
 
2)  Neutral 
 
3)  I Agree 
 
4)  Neutral 
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5)  Neutral 
 
6) Motivation: 5, if we don‟t understand this we will be feeding on our own entrails.  
 
  
7)  I Agree 
 
8)  Neutral. You really sound like a hippy. Ultimately yes, but I don‟t think it is necessary to that extent 
8 respect his/her role in the ecosystem. 
Motivation: 
 
1) I Agree. Yes otherwise they will not comply with the rules here, there are a lot of environmental rules 
here if they don‟t respect at least… they don‟t have to unite with it…but if they don‟t respect their role 
they won‟t be effective. 
 
2)  Neutral 
 
3)  I Agree 
 
4)  I Agree. Yes because they are part of that eco-system 
 
5)  Neutral. These are a little bit difficult because there is always balance because you either this side or 
that side but you can always stay in the middle at 3 
 
6)  I Agree 
 
7)  I Agree 
 
8)  I Agree 
9 live in harmony with other species. 
Motivation: 
 
1)  I Disagree. 
 
2)  Neutral 
 
3)  I Agree 
 
4)  I Agree 
 
5)  Neutral. It‟s an ideal, but can never be 
 
6)  I Strongly Agree 
 
7)  I Agree 
 
8)  Neutral 
10 protect entire ecological systems and processes for their intrinsic value. 
Motivation: 
 
1)  Neutral 
 
2)  I Agree 
 
3)  Neutral 
 
4)  I Agree. I don‟t think that it would be possible to protect entire ecological systems. However one should 
try to protect the ecological system which you are aware of and interact with 
 
5)  I Agree 
 
6)  I Agree 
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7)  I Agree 
 
8)  I Agree 
11 respect the dignity and/or moral rights of non-human nature. 
Motivation: 
1)  Neutral 
 
2)  Neutral 
 
3)  Neutral 
 
4)  I Strongly Agree. It‟s not just about humans. If you look at rhino poaching, people are abusing nature, 
non-human nature for their own benefit and not thinking about the consequences. In fact, they don‟t 
care! If you don‟t start with the young generation early they might take this home. But if you do start 
early they can take it home and they won‟t take it home and you won‟t see change 
 
5)  I Agree 
 
6)  I Strongly Agree 
 
7)  I Agree 
 
8)  I Agree 
12 respect the legal rights of non-human nature. 
Motivation: 
 
1)  I Agree 
 
2)  I Agree 
 
3)  I Agree 
 
4)  I Strongly Agree. Same as above. (It‟s not just about humans. If you look at rhino poaching, people are 
abusing nature, non-human nature for their own benefit and not thinking about the consequences. In 
fact, they don‟t care! If you don‟t start with the young generation early they might take this home. But if 
you do start early they can take it home and they won‟t take it home and you won‟t see change.) 
 
5)  I Agree 
 
6)  I Strongly Agree 
 
7)  I Agree 
 
8)  I Agree 
13 conserve nature for non-consumptive social ends (e.g. recreation, spiritual fulfilment, education, 
etc.) now and in the future.  
Motivation: 
 
1)  I Strongly Agree. Because if you don‟t. We won‟t have nature anymore 
 
2)  I Agree 
 
3)  I Agree 
 
4)  I Agree 
 
5)  I Agree 
 
6) I Agree 
 
7)  I Agree 
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8)  Neutral 
14 appreciate and protect all living organisms for their inherent worth and not just for the utility they 
provide. 
Motivation: 
 
1)  I Agree 
 
2)  I Agree 
 
3)  I Agree 
 
4)  I Agree 
 
5)  Neutral. It is a difficult one because usually a human being is someone that looks at what do I get out 
of something 
 
6)  I Agree 
 
7)  I Agree 
 
8)  Neutral 
15 realise that society is approaching the limit in terms of the number of people that the earth can 
support (because of limited space and resources). 
Motivation: 
 
1)  Neutral 
 
2)  I Strongly Agree. It‟s linked to not abusing what you have 
 
3)  I Agree 
 
4)  I Strongly Agree . There‟s only a limited amount of everything available it cannot be sustainable if 
everybody goes and do just what they like 
 
5)  Neutral. Maybe there are things we have not yet discovered 
 
6)  I Strongly Agree. This is our biggest challenge 
 
7)  I Strongly Agree. I wish more people would realize that, because we are too many people. This will 
influence all the future decisions 
 
8)  I Strongly Agree. It‟s just that, which is one of the major drivers of the impact that we‟ve got. The 
consumption or the need just goes up the whole time. And also that if you look at the statistics, 70% of 
the world is living below the bread line. And you got what Glen Sumpter calls the rich million and the 
poor billion. The poor billions are aspiring to live like the rich millions. And that‟s going to have a huge 
impact 
16 realise that humans do not have the right to modify and exploit the natural environment to satisfy 
their needs. 
Motivation: 
 
1)  I Agree. They definitely make it their right, which is wrong 
 
2)  I Disagree 
 
3)  I Disagree 
 
4)  I Strongly Agree. If you look at any natural environment, the rain forests, any eco-systems it operates 
without humans. It functions 100% and there‟s no problems and the ecological cycle goes its course. 
But the moment humans interfere, its chaos. Not exploit it. 
 
5)  I Strongly Disagree (No motivation given) 
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6) Motivation: 5, more personal than corporate.  
 
 
7)  I Agree 
 
8)  Neutral. I think that is unrealistic, because we are doing it. The key is how do we do it responsibly and 
sustainably. And I don‟t think we have the answer. Its just too tricky and too complex to answer that, so 
I would say 3. 
17 realise that human interference in nature can and does often produce disastrous consequences. 
Motivation: 
 
1)  I Agree. It depends how they interfere. Sometimes they interfere in a positive way. But I think this was 
meant in a negative destructive way so I will say 4 
 
2)  I Agree 
 
3)  I Agree 
 
4)  I Strongly Agree. Same as above. (If you look at any natural environment, the rain forests, any eco-
systems it operates without humans. It functions 100% and there‟s no problems and the ecological 
cycle goes its course. But the moment humans interfere its chaos. Not exploit it.) 
 
5)  I Strongly Agree. Because they need to recognize should they produce disastrous consequences they 
must have a way to mitigate it. We use the principal of NEMA where we exercise the principal of 
caution 
 
6) Motivation: 5, no motivation provided 
 
 
7)  I Agree 
 
8)  I Strongly Agree. That‟s important. Just to understand how our activities, and often with the best 
intentions can have disastrous consequence. For example, getting cane toads to Australia to manage 
the number of cane beetles that‟s a national disaster. They are spending millions of dollars on this. One 
of the problems on the Australian north coast is the saltwater crocodiles so people can‟t swim in the 
ocean. The saltwater crocodiles are there because the monitor lizard that used to eat the saltwater 
crocodile eggs to control the population dies because it eats cane toads. It‟s just the ballooning which 
initially looks like a smart idea to get the cane toads in from Brazilia to biologically keep the sugarcane 
that we are growing here to manage the number of the cane beetles and it‟s just out of control. So 
there is a good case study. If you look at how much money the Australians are spending just to 
manage this plague it‟s horrendous. So yes I think it‟s good to understand the implications of the 
decisions made without following through with what the implications could be. 
18 acknowledge that technological advances/modernity/mechanisation has led to environmental 
degradation. 
Motivation: 
 
1)  Neutral 
 
2)  I Agree 
 
3)  I Agree 
 
4)  I Agree . If you look at your mines, your power stations. It‟s all about technology and convenience. 
Everything is degrading sewerage systems running into water. And we have all this environmental 
legislation. To be honest with you it‟s worth nothing because it‟s not enforced properly. But if it‟s 
actually enforced it would be a totally different picture 
 
5)  I Agree. Every technological advance brings with positive and negative impacts. They need to 
understand it has both positives and negatives 
 
6)  I Agree 
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7)  I Agree 
 
8)  Neutral. It‟s not just technological advances that are playing a big role. I don‟t know if you know Paul 
Collier, he is the author of the plundered planet. He is an economist. That‟s a very good read. His got a 
very simple equation. He says that natural resources plus technology, plus governance gives you 
sustainability or poverty alleviation. But he says natural resources plus technology minus governance 
gives plundering. In many cases that‟s what we are doing. So yes, technology plays a role, but I think 
other factors are just as important. Technology has given us the ability to increase the speed with 
which we impact on natural resources.   
19 acknowledge that technological advances/modernity/mechanisation has led to the separation of 
human and non-human nature. 
Motivation: 
 
1)  I Agree. I think that most people don‟t have a connection with nature, but I think they must. Because 
only until you are aware, you will start to care 
 
2)  I Disagree 
 
3)  I Agree 
 
4)  I Agree 
 
5)  Neutral 
 
6) I Strongly Agree  
 
7)  I Agree 
 
8)  I Agree 
20 acknowledge that human ingenuity and the use of technology on its own will not ensure the 
habitability of the planet.  
Motivation: 
 
1)  I Agree 
 
2)  I Agree 
 
3)  I Agree 
 
4)  I Agree 
 
5)  Neutral 
 
6)  I Agree 
 
7)  I Strongly Agree. They need to understand the whole working system and that technology on its own 
will not solve the problem 
 
8)  I Agree. The verdict is out, but the history shows that it won‟t. So the technology will save us, but many 
of the problems that we sit with now are due to technology. Who knows it might still and we might 
change our ways, but I‟m not convinced…the verdict is out. 
21 realise that a moral mindset change is required to preserve the natural environment. 
Motivation: 
 
1)  I Agree 
 
2)  I Agree 
 
3)  I Strongly Agree. We have different cultures and mindsets. Industries itself need to have the mindset 
that whatever they do have an impact on the environment. One of the biggest obstacles in the industry 
is to have their mindsets changed 
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4)  I Agree . Yes you have to have a mind shift 
 
5)  I Agree 
 
6)  I Strongly Agree 
 
7)  I Agree 
 
8)  I Strongly Agree. As I said to you… that goes back to some of the first questions here…it is difficult. 
You probably have to start to change the immediate behavior through economic drivers in showing 
there is a cost-benefit to this. But ultimately we need to change morally the way we view life and what 
is important. I think that is the only way to cement the change. You can start it with an economic 
imperative, but then it has to translate into a moral change of view that you cannot keep on consuming, 
we need to look at other ways to satisfy ourselves. 
22 acknowledge that humans are still subject to the laws of nature. 
Motivation: 
 
1)  I Agree 
 
2)  I Agree 
 
3)  I Agree 
 
4)  I Agree 
 
5)  I Strongly Agree. What you do to nature there will be an equal reaction. If you damage something you 
will be damaged somewhere directly or indirectly 
 
6) I Strongly Agree. 
 
7)  I Agree 
 
8)  I Strongly Agree. I think with modern technology we have become impunitive and it takes a Gulf of 
Mexico disaster or a hurricane that floods New Orleans to realize that nature is much stronger and 
severe than we would like to think 
23 acknowledge that humans are not meant to rule over the rest of nature. 
Motivation: 
 
1)  Neutral 
 
2)  Neutral 
 
3)  I Agree 
 
4)  I Agree 
 
5)  Neutral 
 
6)  I Agree 
 
7)  I Strongly Agree. This will influence the whole way of doing business 
 
8)  Neutral. Is this a religious question? Because religiously, we not meant to rule over it, we need to be 
custodians of it, but it‟s a bit of a religious moral question. 
24 realise that if the status quo is maintained, all living species will experience a major ecological 
catastrophe. 
Motivation: 
 
1)  I Agree 
 
2)  I Agree 
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3)  I Agree 
 
4)  I Agree. Definitely there will be no eco-system left 
 
5)  I Agree. If we are going on the way we going in the next millennium we will not have a planet. So, I 
agree 
 
6)  I Strongly Agree 
 
7)  I Agree. 
 
8)  I Strongly Agree. Yes as the BBC puts it eloquently it nature will probably correct itself over the long-
term, but we would not be around to experience that correction or rather humans might not be around. 
Q: Please provide examples of any other environmental values that you consider to be important when 
evaluating the suitability of a graduate for placement in your company. 
 
1)  No. 
 
2)  You cannot just focus on it when you are in the industry you also have to focus on it when you are at 
home. I think that linkage has to be included. Households are contributing as well. So I‟d like graduates 
to know that the industry does have an impact but so do they in their personal capacities. 
 
3)  No 
 
4)  I think it is important to know where you as a human being fits into this natural environment and what 
can you do to make a difference? Even if it is only a small contribution. Understand what reactions your 
activities will have. If you do stuff, simple stuff. Understand the consequences. We are very quick to 
say that companies or someone else is doing something wrong but if you go look at yourself, the way 
you do things at home. 
 
5)  Not really. It‟s all about being ethical and having good moral values 
 
6) No 
 
7)  No 
 
8)  No 
 
SECTION F: BEHAVIOURS  
 
Please indicate how important you think it is for business gradates to engage in the following actions. 
 
No. A business graduate should: 
1 actively participate in environmental programmes which are in place in our company. 
Motivation: 
 
1)  I Agree 
 
2)  I Agree. In fact they should drive them 
 
3)  I Agree 
 
4)  I Strongly Agree . We do have programs such as waste management, energy saving and they should 
be able to participate in those programs give their views as well because we can all learn from each 
other. 
 
5)  I Agree. 
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6)  I Strongly Agree. They need to set the example 
 
7)  I Strongly Agree. Good ideas come from business guys so they need to be actively involved in 
programs 
 
8)  I Agree 
2 take a leadership role in environmental programmes which are in place in our company. 
Motivation: 
 
1)  Neutral 
 
2)  I Strongly Agree. In fact they should drive them 
 
3)  Neutral 
 
4)  I Disagree. No I disagree they should only participate management should set the example and lead 
 
5)  Neutral. I wouldn‟t say leadership, they would have to participate. It varies from wherever they are 
placed 
 
6)  I Agree 
 
7)  I Agree 
 
8)  I Agree 
3 be able to initiate environmental programmes in our company. 
Motivation: 
 
1)  Neutral 
 
2)  I Strongly Agree. They are custodians of environmental management in the company 
 
3)  I Agree 
 
4)  I Agree 
 
5)  I Agree 
 
6)  Neutral 
 
7)  I Agree 
 
8)  Neutral. Probably not a graduate, not yet. You need a bit of experience 
 An employee can exhibit his/her „green‟ orientation by: 
4 recycling resources (such as paper). 
Motivation: 
 
1)  I Agree 
 
2)  I Agree 
 
3)  I Agree 
 
4)  I Agree 
 
5)  I Agree. We have a graduate that has initiated something along those lines 
 
6) I Strongly Agree 
 
7)  I Agree 
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8)  I Agree 
5 reusing products so as to save natural resources. 
Motivation: 
 
1)  I Agree 
 
2)  I Agree 
 
3)  I Agree 
 
4)  I Agree 
 
5)  I Agree 
 
6)  I Strongly Agree 
 
7)  I Agree 
 
8)  I Agree 
6 reducing his/her consumption of natural resources. 
Motivation: 
 
1)  I Agree 
 
2)  I Agree 
 
3)  Neutral 
 
4)  I Agree 
 
5)  I Agree. We push them. We set tough targets so they always have to stick to their targets. The same 
with water and electricity 
 
6)  I Strongly Agree 
 
7)  I Agree 
 
8)  I Agree 
7 saving water and electricity.   
Motivation: 
 
1)  I Strongly Agree. No motivation given 
 
2)  I Agree 
 
3)  I Agree 
 
4)  I Agree 
 
5)  I Agree. It is part of our strategy as well 
 
6)  I Agree 
 
7)  I Agree 
 
8)  I Agree 
8 being involved in „green‟ societies in civil society (such as the WWF). 
Motivation: 
 
1)  I Disagree 
283 
 
 
2)  I Agree 
 
3)  I Agree 
 
4)  I Agree. There will be no harm in them being involved but its not really an obligation. Something like 
that would show that they want to be involved in something bigger in civil society or organizations 
 
5)  Neutral 
 
6) Neutral 
 
7)  I Agree 
 
8)  I Agree. But I sometimes think they are part of the problem not part of the solution. 
9 purchasing „green‟ products and services. 
Motivation: 
 
1)  I Agree. In a company context yes 
 
2)  Neutral. I think at the moment it‟s only a marketing gimmick it‟s not touching on the core issues 
 
3)  I Agree 
 
4)  I Disagree. You never really sure on how products were produced. Companies might be using green 
washing 
 
5)  Neutral 
 
6)  I agree 
 
7)  I Strongly Agree. Purchasing is the most important thing 
 
8)  I Agree 
 
 
Q: Are there any other „green‟ behaviours that you consider important in your company? If so, please 
provide examples. 
 
1) No. I think you have covered everything 
 
2) It comes down to being a responsible corporate citizen. Another important activity is to reporting 
pollutions. There are community related projects that we get involved in for example waste diversion. 
 
3) To share ideas with competitors or sister companies 
 
4) Familiarise themselves with our green values and environmental values. Give their inputs, get involved 
and participate. Participation is something that needs involvement because people tend to look at it 
from a distance, not wanting to get involved. It think you must get involved 
 
5) N/A 
 
6) Practice what you preach, and walk the walk. Lead by example. Take that portion of the work home 
with you and then bring it back to work. You need to have values and behaviours down before you get 
hired. Undergo a psychological testing process as well before being hired.  
 
7) NO 
 
8) No. What I find is that people don‟t understand or realise the pending crisis that we are sailing towards 
and we like to wrap ourselves in the cushion of cosiness, of everything is going well. Look, we have 
better quality of life than ever before, we have all these things, we don‟t see beyond it though. It‟s like 
the titanic. Its sailing and everything‟s fine, people are dancing and the music is playing, but the iceberg 
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is there. I don‟t know if its 5 years or 10 years or 50 years, but it‟s there and you don‟t have to be a 
genius to figure it out. The way I see it, there are two paths that we on. The one is that the whole 
climate change thing is a reality. The other one is that it is not going to happen. That‟s the only two 
possible outcomes and various degrees in between. But that‟s the two. Yes climate change is a reality 
it‟s going to happen versus no it‟s just a hoax - scientists getting it all wrong and we don‟t really 
understand what‟s happening, it‟s just normal fluctuation. Now the question is, would you rather be on 
the path with a lot of interventions that we do now in terms of natural resource utilization and improving 
the way we use resources and in 50 years down the line, be like “oh the scientists were wrong”. Or do 
want to go down the other path - and be like “oh no the scientists are just fooling themselves” - and 
then 50 years down the line be like “oh no we should‟ve started doing something 80 years ago”. So 
where do you want to be? And it‟s a simple risk mitigation strategy. So take all the science out of it - 
and that‟s the problem. We are bombarded with so much information everyday and how do you select 
what is accurate and factual versus what is just somebody that is pushing his agenda on Youtube or 
whatever. That‟s the challenge of our time. So, if you do it like this, very simple, make a decision. 
Where would you want to be? And live according to that. Generally, I think people are very uneducated 
and do not understand what the dynamics are, what is really happening in society and what‟s 
happening with nature. 
 
 
Q: Please provide examples of any other behaviours/actions that you consider to be important for 
business graduates to operate effectively in a low carbon economy. 
 
1) No 
 
2) No 
 
3) Word of mouth communication to encourage the rest of the world 
 
4) No 
 
5) To be proactive. Identify new initiative beyond the normal and to be able to think out of the box with 
regard to issues of technology because when you go out into industries you find older guys, who are 
left with 5 to 10 years till retirement. So they are not so interested in technology and new stuff. The new 
guys they put in new blood and new ideas. That is when it becomes important for them to take initiative 
they mustn‟t wait for the older guys to come, they must feed them with new ideas. 
 
6) Disciplined individual, as everything is changing at a rapid pace and so they need to stay on top of their 
game. 
 
7) No 
 
8) No 
 
 
